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Abstract The study focuses on the didactic potential of 21st-century
Slovak chamber music in primary schools of the arts. It examines
the extent to which newer chamber works can develop students
interpretive, cognitive, and creative competencies in the context of
contemporary pedagogical approaches. An anaysis of selected
compositions by Cudo Kuruc and Jozef Hudék identifies structural,
technical, and expressive elements that make them suitable for
effective use in chamber music performance. The result is a
proposal for methodological procedures that support the integration
of innovative repertoire into the teaching process and stimulate the
development of students musical thinking through work with
contemporary musical content.

Key words Chamber music, contemporary Slovak music, primary
school of the arts, repertoire, methodology, music pedagogy

1. INTRODUCTION

Chamber music represents a stable and long-established
interpretative discipline in the system of arts education at primary
schools of the arts, fulfilling not only technica and artistic
functions, but also important socialization and cognitive functions.
In pedagogical literature, it is defined as a dynamic space for intense
musical interaction, collective ensemble playing, and shared musical
decision-making (Westerlund, Gaunt, 2013). Current research
emphasizes that chamber ensembles create conditions for the
development of creativity, flexible musical thinking, and the ability
to respond to interpretation in real time (Lehmann, Sloboda, Woody,
2007). These processes have a significant social and aesthetic
dimension that goes beyond the traditional concept of interpretive
discipline. They are closer to a broader understanding of musical
performance as a participatory practice (Small, 1998).

The current pedagogical paradigm of primary schools of the arts
points to the need to reconfigure the long-prevailing model of
chamber music, whose curricular and interpretative practice is based
primarily on works from the classical-romantic canon. The
development of a pluraistic and stylistically open repertoire is
currently considered an essential part of education, as it promotes
aesthetic flexibility in students and reflects the current musica
reality (Burnard, 2012; Elliott, Silverman, 2015). Nevertheless, the
chamber works of 21st-century Slovak composers are till used only
marginally in practice, even though their rhythmic, sonic, and
textural variability offers significant potential for modernizing
teaching.

The am of this study is to analyze the possibilities for the
systematic and pedagogically appropriate integration of 21st-century
Slovak chamber music into the educational process. The starting
point is established theoretical-historica and pedagogical-
methodological approaches (Elliott, Silverman, 2015), which are
then applied to the chamber music of contemporary Slovak
composers with an emphasis on its didactic value, technical
demands, and interpretive potential. The text provides a synthetic
overview of chamber works suitable for the educational
environment of primary schools of the arts and formulates
methodological recommendations that can support innovative
approaches and reflect the current needs of music education.

2. CONCEPTUAL AND FUNCTIONAL ANCHORING
OF CHAMBER MUSIC

Chamber music is defined in specidist literature as an aesthetic-
artistic genre based on the principle of part autonomy, in which each
voice has its own expressive and formative function (Taruskin,
2005). It represents an environment of intense musical collaboration,
as the creation of musical meaning is conditioned by the collective
dialogue of the performers. This process involves mutua listening,
immediate response, and joint interpretive decision-making, which
ties in with theories of experiential and cooperative learning (Small,
1998; Westerlund, Gaunt, 2013).

In psychologica and pedagogical research (Lehmann, Sloboda,
Woody, 2007; McPherson, Parncutt, 2016), chamber music is
described as a discipline that integrates several dimensions of
musical performance. Key cognitive processes include analytical
thinking, anticipation of musical development, and working with
structure. Perceptual-motor mechanisms, especially coordination,
technical precision, and ensemble playing, play an equally important
role. These components overlap with emotional and interpersonal
aspects, including empathy and expressive adaptability, making
chamber music an extremely effective tool for arts education.
Chamber music represents a stable and long-established
interpretative discipline

In pedagogical literature, the functions of chamber music are most
often classified as artistic, social, and interpretive (Hopkins, 2018).
The artistic function is related to deepening the understanding of
musical structure and developing aesthetic sensitivity. The social
dimension strengthens interaction, communication, responsibility,
and the ability to cooperate. The interpretive level requires
coordination between players, control of sound balance, and
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adherence to stylistic appropriateness. These three areas form a
framework that allows for a more precise understanding of the
pedagogical potential of the contemporary chamber repertoire. The
application of modern compositional approaches in the context of
chamber music supports the development of technical skills,
aesthetic sensitivity, teamwork, and creative musical thinking.

The next part of the study therefore focuses on the repertoire for
string chamber ensembles, which provides an optimal environment
for integrating contemporary Slovak works into teaching at primary
schools of the arts.

3. CHAMBER MUSIC IN THE CURRICULUM AND
PEDAGOGICAL CONTEXT

Chamber music has a stable position in European tradition as a
space for interaction, collaboration, and the formation of musical
thinking (Whittall, 1996; Taruskin, 2005). Its aesthetic, social, and
interpretative pedagogical functions have long been emphasized in
professional literature and form the basis of work with student
chamber ensembles (Lehmann, Sloboda, Woody, 2007). These
principles are also linked to the need to expand the repertoire to
include contemporary Slovak works, which can offer new stimuli
for the development of interpretative skills in the environment of
primary schools of the arts.

Curricular documents for Slovak arts education conceive chamber
music as an integral part of the comprehensive development of
students' interpretive, social, and cooperative skills. The state
education program for primary schools of the arts (SPU, 2015)
explicitly emphasizes the development of intonation accuracy,
rhythmic coordination, the ability to participate in collective
interpretation, and conceptual musical thinking in an ensemble
context. Nevertheless, as noted in pedagogical and curricular
literature (Westerlund, 2008), the methodological frameworks of the
subject remain largely general and do not contain systematic criteria
for the selection of sheet music.

An analysis of the Slovak curricular framework indicates several
areas that require more systematic development in the future. These
include, in particular, the need for more clearly formulated
recommendations for the selection of contemporary chamber works
that would respond appropriately to current aesthetic trends and
purposefully support the creative competences of students. In
practice, historical compositions often dominate student ensembles,
which naturally narrows the stylistic diversity of the literature used.
The predominance of traditional compositional structures limits
opportunities to become acquainted with the sonic, rhythmic, and
textural characteristics of 20th- and 21st-century music.

The identified limitations are not entirely consistent with modern
pedagogical paradigms, which emphasize the importance of
collaborative learning, reciprocal interaction, and the development
of cognitive-reflective processes (Vygotsky, 1978; Westerlund,
Gaunt, 2013). Westerlund, Gaunt, 2013). This discrepancy points to
the need to expand the chamber music literature used to include
contemporary Slovak works, which can appropriately complement
existing pedagogical practices and enrich ensemble practice at
primary schools of the arts. Chamber music, thanks to its dialogical,
intersubjective, and cooperative nature, provides an optimal
environment for the application of contemporary works, especially
in string chamber ensembles, which form a stable part of ensemble
practice at primary schools of the arts.
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4. CONTEMPORARY SLOVAK CHAMBER MUSIC
AND ITS EDUCATIONAL CONTRIBUTION

As evidenced by music education and musicology studies (Small,
1998; Lehmann, Sloboda, Woody, 2007; Westerlund, 2008),
learning through chamber music has an integrative, reflective, and
participatory character, which allows for the effective use of the
contemporary repertoire in the process of cooperative and
experiential learning. From a pedagogical point of view,
contemporary Slovak chamber music represents an extremely
valuable repertoire resource that can develop students' technical,
auditory, interpretative, and social skills in the context of modern
educational trends. It is characterized by distinctive rhythmic and
sonic invention, which appropriately complements the traditional
repertoire used in primary schools of the arts. The characteristic
features of these works include rhythmic variability, the use of
polymetry and syncopation, the use of irregular rhythmic patterns,
and the creation of colorful sound textures. In addition, they employ
a combination of traditional and modern playing techniques,
including pizzicato, col legna, and sul ponticello.*

Such expressive and technical approaches support several areas of
students’ musical development. Rhythmic invention allows them to
practice tempo stability and ensemble playing within multi-layered
rhythmic structures. The tonal-modal techniques of contemporary music
contribute to a more subtle perception of intonation, while diverse sound
techniques develop a refined listening to tone color and work with
texture within an ensemble. At the same time, modern expressive
elements increase students' interpretive flexibility, which music
education literature (Pazdera, 2008; Hopkins, 2018) identifies as key to
the comprehensive artistic growth of young performers.

In this sense, contemporary Slovak chamber music provides a
natural environment for the comprehensive technical and aesthetic
development of students, which the traditional historical repertoire
is usually unable to provide in the same breadth and diversity.

From a cognitive point of view, chamber music with a contemporary
repertoire builds on the concept of musicking (Small, 1998),
according to which musical activity is primarily a social act. In this
model, musical meaning is not perceived as a static property of the
work, but as the result of interaction between the players during the
performance process itself. Research in music psychology
(Lehmann, Sloboda, Woody, 2007) also shows that performance is
an integration of motor, cognitive, and emotional aspects, with
chamber music further enhancing this integration due to the constant
need to coordinate individual performance with fellow musicians.

Contemporary Slovak chamber music in an educational environment
naturally supports the process of collective construction of musical
meaning, as its expressive and formal techniques (motif fragmentation
and textural contrasts) require active interpretative discussion within the
ensemble. At the same time, modern rhythmic and formal layering
develops anticipation, self-regulation, and the ability to respond flexibly
to changes that are characteristic of contemporary music. Working with
sound material that often goes beyond traditional expressive models
stimulates students' creativity and musical imagination.

All these aspects also support the social dimensions of chamber
music, especially empathic listening, interactive sensitivity, and
responsibility for the collective result. From a pedagogical point of
view, these are elements of situated social learning that chamber
music allows to develop naturally. They represent a key principle of

! Pizzicato — plucking the strings with the fingers; col legno — playing with the wood of the bow; sul
ponticello — playing close to the bridge with a specific, sharper sound.
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contemporary concepts of music education (Westerlund, Gaunt,
2013).

5. REPERTOIRE GAP AND THE SIGNIFICANCE OF
SLOVAK WORK

An analysis of the repertoire used in the Chamber Music course at
the primary schools of the arts reveals a significant imbalance. The
classical-romantic repertoire dominates, while contemporary Slovak
music is represented only marginaly, unsystematically, and without
methodological gradation. This situation is also documented by
research (Csampaiova 2025), which points to limited stylistic
diversity, the absence of modern composers, and alack of repertoire
recommendations for working with contemporary works.

For this very reason, works by Slovak composers such as Ludo
Kuruc and Jozef Hud&k are particularly suitable material for
pedagogical practice. Their chamber music combines modern
elements with didactic appropriateness, offering clear formal
architecture and accessible sonority. It creates space for the
development of creative interpretation, which 21st-century music
pedagogy considers essential.

The works of Cudo Kuruc and Jozef Hudak enable students to enter
the world of contemporary music in a natural and pedagogically
appropriate way. Their chamber compositions are not technically
demanding, which greatly facilitates their inclusion in the repertoire
at lower and intermediate levels of study. At the same time, they
respect the developmental possibilities of students. They work with
a clear form, legible motifs, and sound elements that are
unconventional but still comprehensible to young performers.
Thanks to this, they promote aesthetic openness and help develop
modern musical thinking based on the ability to respond to
innovative sound stimuli, work with unconventional tone colors, and
understand music in a broader context. Their works fill a significant
gap in the repertoire of the Chamber Music course at the primary
school of the arts, where there is a lack of compositionally high-
quality, modern, and pedagogically accessible compositions of
appropriate difficulty.

Ludo Kuruc created the cycle Piesne stromov, which contains
several didactically valuable chamber compositions suitable for
different levels of students. Representative examples include the
compositions Smutnd viba and Sara jelsa, which combine modern
elements with pedagogical appropriateness. Smurnda viba works with
a clearly structured phrasing and alternating arco/pizzicato
techniques in the strings (e.g., bars 1-13), which facilitates the
development of coordination and sound balance in the ensemble.
Sard jelSa is characterized by melodic clarity, subtle dynamic
gradation, and transparent texture (e.g., measures 1-8; 17-26),
which support work on phrasing, articulation, and tonal balance.

Equally significant is the work of Jozef Hudék, represented by the
composition Sushi alebo Halusky. The work is based on distinctive
rhythmic motor skills, ostinato patterns, and a systematic division
into sections A—F. The rhythmic ostinatos in the double bass and
percussion (especially bars 26-33) serve as ideal material for
developing pulsing stability and ensemble playing. The alternation
of pizzicato and arco in the string instruments (viola bars 5-7; cello
bars 6-13) alows for pedagogicaly effective work on tona
flexibility. The melodic lines in sections B and C in the viola and
violins (e.g., violin |: bars 17-24) provide space for developing
phrasing and intonation confidence. The piano part (bars 6-13; 21—
30) supports hand coordination and dynamic work in an ensemble
context.

Vol. 14, issue 02

Hudak's style can also be represented by the work Sary gramofén,
which is one of his most frequently performed compositions in
pedagogical practice. The composition is characterized by a clear
melodic line and dance-like pulsation, which creates a natura
interpretative flow and immediate appeal to students. In this work,
Hudék combines a regular metrical framework with small rhythmic
shifts and syncopations, creating a pulsating, dlightly "retro”
stylization reminiscent of the aesthetics of early gramophone
recordings. Formally, he works with short motivic structures based
on progressions and repetitions, which makes the work coherent and
easy to learn. Also typical are the contrasts between more lyrical
passages and rhythmically accented sections, which support work on
articulation, dynamics, and phrasing. The composition thus develops
precise rhythmic coordination, a sense of stylistic character, and the
ability to create expressive tension through short motifs.

The inclusion of Stary gramofon naturally follows Hudak's aesthetic
line and complements his work with a more accessible genre, yet
compositionally sophisticated model, which significantly enriches
the range of contemporary Slovak repertoire suitable for primary
schools of the arts. In combination with Kuruc's cycle Piesne
stromov, represented by the compositions Smutnd vi‘ba and Stard
jel&a, a comprehensive palette of pedagogically suitable repertoire is
created. While Kuruc's work brings a lyrical, texturally transparent,
and sonically delicate approach to contemporary musical language,
Hudak's works offer rhythmically pulsating, thematically distinctive
musical material that isimmediately accessible to students. The two
credtive lines thus complement each other and together fill an
important gap in the repertoire of the Chamber Music course at the
primary schools of the arts.

5.1 Educational application

The implementation of works by Cudo Kuruc and Jozef Hudék into
chamber music teaching creates space for a multi-level pedagogical
process that reflects modern approaches to music education.
Working with these compositions allows students to build on their
analytical and perceptual skills through detailed examination of
soundscapes, tone color, textural layers, and dynamic contrasts.

Interpreting works also naturally promotes the development of
ensemble communication. Teachers can use techniques such as
conducting from within the ensemble?, which encourages sensitivity
to the gestures of fellow musicians, the ability to respond in real
time, and actively contribute to the overall musical concept. These
processes develop not only the synchronization of movement and
sound, but also the intersubjective understanding that is at the heart
of chamber music practice.

Contemporary Slovak chamber music aso creates suitable
conditions for working with detailed dynamics and sound modeling.
Students are encouraged to think of sound as a plastic, malleable
quality that can be conscioudy shaped. Working with modern
elements also promotes creative reflection and initiative among
students, thereby developing their collective responsibility for the
final interpretation.

The works of Kuruc and Hudak are becoming a practical tool for
modernizing chamber music teaching: they alow traditional
disciplines (intonation, rhythm, ensemble playing) to be combined
with elements of creative interpretation. They provide teachers with

2 "Conducting from within the ensemble" refers to a method of leading an ensemble without an
externa conductor, in which one of the players (usually the concertmaster or another leading voice)
takes on the conducting role. Through visual, breathing, and movement signals, they direct the tempo,
entrances, phrasing, and expression, while actively playing their own part.
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reliable repertoire material that meets the requirements of current
music pedagogy.

5.2 Methodological recommendations for implementing
current creation

Following professional recommendations in the field of pedagogical
repertoire selection for student chamber ensembles (Pazdera, 2008;
Hopkins, 2018; Lehmann, Sloboda, Woody, 2007), it is possible to
define a set of criteria that enable the effective and didactically
appropriate inclusion of contemporary Slovak chamber music in
teaching. A key prerequisite is appropriate technical difficulty. The
composition should respect the developmental possibilities of the
students, provide them with space to master basic chamber skills,
and at the same time motivate them to discover diverse sounds.
Equally important is a clear, transparent texture that facilitates
orientation in the musical material and supports coordination within
the ensemble.

From a pedagogical point of view, it seems most effective if the
composition contains one dominant element of newer musical
creation (e.g., specific sound color, rhythmic pattern, or modality)
that can be the subject of deeper didactic analysis and pedagogical
elaboration. The selection of repertoire should also take into account
the adaptability of the composition for different instrumentations,
which is especially important in primary schools of the arts, where
personnel and instrumentation conditions are variable. It is essential
that sheet music and, if possible, recordings are available to simplify
the process of preparation, analysis, and interpretive reflection.
Criteria conceived in this way enable teachers to select a repertoire
of contemporary Slovak music that is didactically meaningful,
aesthetically valuable, and fits organically into the overall structure
of chamber music teaching.

Effective implementation of contemporary Slovak chamber music
requires a methodical approach that combines analytical, perceptual,
and creative learning strategies. The starting point is listening to and
decoding soundscapes, in which students learn to identify tone
color, texture, and the dynamic proportions of a composition. This is
followed by an analysis of rhythmic layers, which is particularly
important in works that use polymetry, syncopation, or irregular
forms.

Pedagogical practice recommends alternating work in sections with
rehearsals of the whole piece, which promotes detailed practice of
the score and overall ensemble stability. An important element of
the methodological process is also joint reflection, based on Kolb's
(1984) cycle of experiential learning, where students interpret their
experiences, identify problems, and formulate solutions.

Contemporary music offers an ideal space for creative tasks, such as
creating short musical miniatures based on motifs from the works
being studied. This promotes aesthetic sensitivity, compositional-
improvisational thinking, and a deeper understanding of the musical
language of contemporary composers. This methodological
framework represents a comprehensive and functional model of
work that is in line with modern trends in 21st-century music

pedagogy.

6. DISCUSSION

The implementation of contemporary Slovak chamber music into
teaching at primary schools of the arts faces several systemic and
methodological limitations that need to be addressed. A significant
obstacle is the fear of teachers of modern compositional languages,
which are often perceived as interpretatively or theoretically
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demanding. This attitude is also related to insufficient knowledge of
the repertoire, as many teachers do not have access to up-to-date
databases of works, practical methodological materials, or sample
interpretations.

Another limiting factor is the lack of methodological
recommendations that would help teachers incorporate
contemporary music into their teaching systematically and with
conceptual gradation. The absence of clear repertoire strategies
means that contemporary works are used sporadically and randomly
rather than as an integral part of the curriculum framework.

The article therefore points to the need to create a stable pedagogical
infrastructure that would include collections of recommended
works, methodological sheets, teaching materials, and available
recordings. The introduction of contemporary Slovak chamber
music into teaching can thus be not only an aesthetic and
interpretative  contribution, but also an impetus for the
modernization of the entire chamber music teaching system, in line
with European trends in music education.

7. CONCLUSION

Contemporary Slovak chamber music represents a significant
potential that has been underutilized in the pedagogical practice of
primary schools of the arts, but which could be purposefully applied
in the modernization of the subject of chamber music. An analysis
of theoretical-historical, curricular, and didactic contexts shows that
this repertoire meets the demands of contemporary pedagogical
paradigms. It supports creative, participatory, and reflective
learning, develops students' technical and auditory skills, and at the
same time strengthens their aesthetic openness to musical
phenomena of the 20th and 21st centuries.

The works of Cudo Kuruc and Jozef Hudék, presented in this article
as examples of good practice, highlight the possibilities that modern
Slovak music offers for the educational environment: accessible
technical difficulty, clear formal structure, appropriate modern
language, and sonic inventiveness suitable for the development of
chamber music skills. At the same time, their work responds to an
identified gap in the repertoire and provides compositionally high-
quality works that can be systematically incorporated into the
progression of chamber music instruction.

The methodological recommendations defined in the text offer
teachers a specific framework for working with the current
repertoire, from selection criteria and analytical-perceptual
strategies to creative activities that support active engagement with
musical material. Their implementation creates the conditions for
establishing a modern and didactically sophisticated approach to
chamber music that respects European trends in arts education.

Modernizing chamber music instruction at primary schools of the
arts through contemporary Slovak compositions is therefore not only
a matter of aesthetic updating, but above all a matter of
methodological and curricular relevance. The introduction of such a
repertoire represents a systemic step towards more open and
reflective arts education that develops students' interpretative
autonomy, creative flexibility, and cultivated musical thinking.
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Abstract The paper deals with the development of school theatre in
the territory of today's Slovakia from its origin to its officia
prohibition. The author maps the contemporary functions of the
school theatre from didactic through promotional to cultural and
artistic. It takes a closer ook at the approach of J. A. Comeniuss
approach to the subject of school plays and their overlap with
universities in our territory. It focuses on the activity of school
theatre in relation to the cultivation of tradition in evangelical and
Catholic education. It takes a closer look at the tradition of school
theatre in specific religious orders, mapping the various towns and
areas in which school theatre had a significant presence.

Key words: school theater, religious orders, Slovakia, Theresian
reforms

1. THE BEGINNINGSOF SCHOOL THEATRE IN
SLOVAKIA

As in the case of Humanism and the Renaissance, the emergence of
school theatre in Slovakia occurred with a significant delay
compared to neighbouring regions. The rise and development of
Slovak school theatre, whose roots can be traced to the 16th century,
are closely linked to the spread of Humanism, and to the arrival of
Martin Luther's (1483-1546) Protestant Reformation from
Germany. The establishment of Protestant communities was
accompanied by the founding of Protestant schools, which soon
became new centres of musical and theatrical culture. It wasin these
institutions that the earliest school plays were created, most often
under the direction of rectors, who had received their academic
training a German universities.® The reformer Martin Luther
viewed school plays very favourably, believing that they had a
valuable role to play in the education of children. He recommended
them as a means of depicting positive role models through stage
characters, while also warning against inappropriate behaviour.
Together with his close friend and collaborator, Philipp
Melanchthon (1497-1560), he promoted, especialy in town schools
and universities, the study of ancient Greek comedies by Publius
Terentius Afer (1857-159 BC) and Titus Maccius Plautus (254-184
BC), which were meant to help students refine their rhetoric and
Latin. These works later became the first source texts for school
plays. Luther's teachings and attitudes supported the devel opment of

'CESNAKOVA-MICHALCOVA, M.: Z divadelnych pociatkov na Slovensku. [Collection of Essays)].
Bratislava: Narodné divadelné centrum, 1997. p. 9. ISBN 80-85455-29-3.

school drama not only in Protestant schools, but later also in Jesuit
schools.?

One of the graduates of the University of Wittenberg who
contributed to the popularisation of school plays, not only in
Slovakia but throughout the Kingdom of Hungary, was Leonard
Stéckel (1510-1560)%, a student of Martin Luther and Philipp
Melanchthon®, and later rector of the municipal school in Bardejov.®
Stockel is the author of the first Hungarian school play, Historia von
Susanna (The Story of Susanna), written in German and first
performed at the Bardejov school in 1556. Three years later, the text
was printed in Wittenberg. The play gradually gained considerable
popularity and was performed not only in Bardejov, but also in
KoSice and Kremnica®, eventually becoming part of local popular
culture. Following Stéckel's passing, the tradition of school plays
moved from Bardegjov to PreSov. By that time, PreSov had already
embraced L uther's teachings, and its municipal school was under the
patronage of the Evangelical Church. The school enjoyed a strong
reputation, and the advancement of education there further
contributed to the spread of school theatre.’

1.1 John Amos Comenius and theatre

Between 1650 and 1654, at the invitation of Sigismund Rakéczi
(1544-1608), John Amos Comenius (1592-1670) worked in Blatny
potok (Séarospatak), atown near the Czechoslovak border. As Blatny
potok was located relatively close to PreSov, J. A. Comenius

2CESNAKOVA-MICHALCOVA, 1997, p. 10.

3Philipp Melanchthon (1497 — 1560) — humanist scholar and professor at the University of Wittenberg,
actively participated in the Reformation of the Church. In Germany, he bears the title of "Teacher of
Germany"”, which he earned for his contribution to the development of German education. He
continued and continued the work of Martin Luther.

The Bardejov Humanistic Town School, which was probably established on the grounds of the
origina parish school, was known for its progressive teaching methods and excellent humanistic
teachers. Within the three-year study, the study of Latin grammar became the basis of the second year
and the works of classical Latin playwrights were read. With a high degree of probability, studentsin
the third year were also engaged in the study of rhetoric and classical Greek. The school ceased to
existin 1775.

4 Leonard Stéickel is the author of several plays, records of which have been preserved — Terentiov
Eunuch (Terentius' Eunuch, 1552), Kain a Abel (Cain and Abel, 1553), Marnotratny syn (The Prodigal
Son, 1554), Jozef (Joseph, 1555), Vdova (The Widow, 1556), Zuzana (Susanna, 1557).

5 The Bardejov humanistic municipal school, which was probably established on the grounds of the
original parish school, was known for its progressive teaching methods and outstanding humanistic
teachers. As part of the three-year course, the second year focused on the study of Latin grammar and
the works of classical Latin playwrights. It is highly likely that third-year students aso studied rhetoric
and classical Greek. The school closed in 1775

6 School plays began to be performed relatively early in Kremnica and were very popular. They were
performed amost every year, dternating with guild performances. See CESNAKOVA-
MICHALCOVA, 1997, p. 10.

77 KOPAS, L.: Cinoherné divadlo do roku 1830. In Dejiny slovenského divadia |. Bratislava:
Divadelny Ustav, 2018. p. 27. ISBN: 978-80-8190-039-6.
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maintained regular contact with the PreSov municipal school during
histimein Blatny potok.®

The denizens of PreSov even contemplated extending an invitation
to Comenius to fill the vacant position of rector of the PreSov
municipal school. Although this idea was not realized, Comenius
influence on school practice was felt not only through the use of his
textbooks. Comenius significantly influenced teaching methods,
which had a particular impact on the development of school
theatre.® By thetime J. A. Comenius received an invitation to Blatny
potok, he already had extensive teaching experience. He started as a
young teacher in Pferov, from where he fled to Le$no, Poland, in
1628, after the Battle of White Mountain, as a result of the
persecution and oppression of Protestants during the recatholization
of the country. At that time, LeSno was an important centre of the
Unity of Brethren'®, which operated here under the protection of the
Counts of Leszczynski. Comenius first worked here as the
administrator of the Brethren congregation, and then became the
rector of the gymnasium. In this favourable environment, he
reflected on school work and the teaching methods of the time. In
1642, he left for Elblag, Poland, where he spent seven years and
wrote his first textbooks. ™

From the very beginning of his teaching career, John Amos
Comenius considered school theatre to be an important part of the
teaching method. This was despite many opponents of school plays,
and the strict moral rules enforced by the Unity of Brethren. Unlike
the Jesuits, who used school plays for recatholicisation and political
purposes, Comenius brought humanistic content to school plays and
used them as an effective educational tool, while also being aware of
the social impact of school theatre. Despite prejudice, he managed to
organise severa school plays in LeSno and Blatny Potok. Probably
due to a lack of suitable plays that the Unity of Brethren would be
willing to tolerate, he wrote the play Diogenes Cynicus Redivivus
(Diogenes the Cynic Revived, 1640, published in 1658 in
Amsterdam) for his students in LeSno. They premiered it in 1640
and later performed it twice more, which testifies to its popularity,
despite the fact that Protestant dogmatists rejected it as pagan.*?

This was followed by the play Abrahamus Patriarcha (Patriarch
Abraham, 1641, published in 1661 in Amsterdam), in which, after
criticism of the previous pagan theme, he came up with a biblical
story.

In Blatny Potok, Comenius also produced his work Orbis Pictus
(originally Orbis Sensualium Pictus; The World in Pictures,
published in Nuremberg in 1658), intended to facilitate pupils
learning of Latin.

Despite having disagreements with the school's rector, Jan Tolnai
(1606-1660), Comenius was responsible for the staging of severa
school plays in Blatny potok. To avoid accusations of desecrating
the Bible, he resorted to his own language textbook, Janua

8 The PreSov municipal school had arich history, in which theater played a significant role. Didactic
plays were performed here as part of the curriculum. Among the most important figures in this regard
was the humanist educator and poet Jan Bocatius (1569-1621). This period also saw the unique
performance of the school's New Year's play about the adoration of the Three Kings, Ein zwiefacher
poetischer Act (1651) by Peter Eisenberg. See also VARSO, M. et al. Pallas Scepusiensis. Skolské hry
Jezuitského gymnézia v SpiSskej Kapitule (1648 — 1672). [online]. Centrum spoloenskych a
psychologickych vied SAV, 2017. p. 5. |ISBN 978-80-972693-9-5 Available at:
https://www.academia.edu/37943035/Pallas_Scepusiensis %C5%A 0kol sk%C3%A9
_hry_Jezuitsk%C3%A9ho_gymn%C3%A1zia v_Spi%C5%Alskej_Kapitule 1648 1672 Pallas Sce
pusiensis_School_Dramas_of_Jesuit_College in_Spi%C5%A1_Canonry_1648 1672 [Retrieved on
2025-07-04].

9 KOPAS, 2018, p. 29 — 30.

1 The Unity of the Brethren is a Protestant Christian church that emerged from the Czech
Reformation. In 1632, J. A. Comenius became bishop of the Unity of Brethren.

HUCIPRO, M.: Privodce d&jinami vjchovy. Praha: Panorama, 1984. s. 154. 11-088-84.

12 PSENAK, J: Jin Amos Komensky, tvorca Skolskych divadelnych hier. [onling]. In
PAEDAGOGICA. [Proceedings of the Faculty of Arts, Comenius University]. Bratisiava: UK, 2005,
Vol. 17, p. 131. Available at: https//fphil. unibask/fileadmin/fif/katedry_pracoviskalkp
ed/projekty/Archiv_Paedagogica/17_-8.pdf [Retrieved on 2025-07-04]
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linguarum reserata, or Janua linguarum reserata (The Gate of
Languages Opened, or The Seedbed of Languages and All Sciences,
1631). Inspired by Sebastian Macer™, he gradually adapted all 99
chapters of The Gate of Languages into eight plays and gave them
the collective title Schola ludus, seu Encyclopaedia viva, hoc est,
Janua linguarum praxis comica (School as Play, or Living
Encyclopedia, that is, Exercises from The Gate of Languages in
Theater, 1653-1654, published in 1656 in Blatny potok)™.

Of particular importance and interest are Comenius's reflections and
opinions on how to use school plays in teaching. Severa writings
and theoretical texts have been preserved, in which he comments on
the mission of theatre and its function in school practice. These
include Schola Pansophicae Delineatio (The Omniscient School,
1651), Leges Scholae Bene Ordinatae (Rules for Well-Organized
Schools, 1653), Panorthosia (Universal Remedy, 1645-1670), the
prefaces to the dramatic cycle Schola Ludus (School as Play) and to
the play Diogenes Cynicus Redivivus (1658), and aso in his
Autobiography (1628-1658).

In his writings defending school theater, Comenius distances
himself from established profane forms of theater and affirms that it
is a specific type of theatrica art performed exclusively within
schools. Comenius thus clearly distinguished between theater as an
art form and school theater as an educational tool. In Comenius's
conception, theater was a space in which the didactic principles of
clarity, naturalness, and activity could be applied, and moreover, a
space in which the cognition and parallel development of al the
student's abilities and skills took place.”” For Comenius, theater was
a methodological tool that made it easier for students to understand
the subject matter being taught. According to him, school theater, by
its very nature, promotes healthy competition, activates the student
community, encourages diligence, and optimizes moral and socia
education. Last but not least, Comenius was aso concerned with
language education, which was to lead to pure and flawless Latin, so
important for humanists. His efforts were aimed at transforming
school (which until then had been a place of horror for students) into
ajoyful place, arousing students interest in learning and dispelling
laziness, complacency, and indifference.’®

Comenius’ school theatre can be considered the pinnacle of
humanistic theatre linked to school education. Although Comenius
was the most important representative of Humanism and revived
school theater in many Protestant schools, after the conclusion of the
Peace of Westphalia in 1648," he no longer had any influence on
school theater in his native country.

1.2 Successorsof John Amos Comenius
The most faithful continuator of Comenius's teachings in the region

was |zé&k Caban (1632—-1707), who, from 1661, served as vice-rector
of the Evangelical College in PreSov.?® He carried on the tradition of

13 Comenius's successor at the LeSno Gymnasium, who adapted Comenius's language textbook (66
chapters) into three plays (1651). See PSENAK, 2005, p. 134.

14 CESNAKOVA-MICHALCOVA, 1997, p. 18.

% Panorthosia — Book 6 of De rerum humanarum emendatione consultatio catholica ad genus
humanum, ante alios vero ad eruditos, religiosos, potentes Europae (General Consultation on the
Reform of Human Affairs. To the human race, but especialy to European scholars, clergy and the
powerful).

16 The work was first published in 1670 under the title Pokracovanie v bratskom napominani Samuela
Maresia. See CESNAKOVA-MICHALCOVA, 1997, p. 22.

17 PSENAK, 2005, p. 128.

18 CESNAKOVA-MICHALCOVA, M.: Divadlo ako scast’ vychovného systému J. A. Komenského a
jeho ohlas na slovenskych skoléch. In Sovenské divadio, Vol. 5, 1957, No. 4, p. 260.

1% The Peace of Westphalia is the name given to atotal of eleven treaties signed in 1648, which ended
the Thirty Years War. Although as a result of this, the Protestant faith was given equal status with
Catholicism in Western countries in the spirit of the principles of the Peace of Augsburg of 1555
“cuius regio, eius religio” (whose realm, his religion), in the Habsburg Monarchy, which retained
absolute power, recatholization prevailed and the confiscation of Protestant property remained in force.
2 The Evangelical College in PreSov, founded in 1667, was the successor educationa institution to the
municipa school in PreSov.
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school performances with the plays Lyceum Eperiense dramaticum
(The Dramatized PreSov Lyceum, 1661) and a cycle of plays
entitted Drama primum isagogicum et eucharisticum (The First
Isagogic and Eucharistic Drama). Following Comenius's example,
this series of plays presented educational content in a theatrical
form.

In the following years, several more plays were staged at the
Evangelical College in PreSov, authored by Comenius's pupil, EliéS
Ladiver (1633-1686). He encountered Comenius in Blatny Potok,
where he came at the age of twenty and continued his education at a
relatively early stage in Wittenberg. It is not assumed that he
participated directly in Comenius's school plays, nor that his work
was directly shaped by Comenius's personality. Rather, it is likely
that Ladiver's dramatic activity was influenced by the broadly
popular principles of educational realism, and by the lively
connections that the PreSov College maintained with Comenius
during his time in Blatny Potok.?* Ladiver's work in PreSov was
highly productive. Specificaly, it was in the field of school theatre.
Both manuscripts and printed editions of his plays have survived to
the present day.?

Thanks to the Evangelicals, school plays spread to other schools in
Slovakia, becoming popular in Kremnica, Banska Stiavnica and
Levoca. At many schools, the plays were written by teachers. For
example, in Prievidza, they were written by ZacharidS Kalinka
(1629-1656), a teacher and author of school dramas. In llava, by
Andre] Sartorius (1630-1680), a religious writer, teacher, and
playwright. In Brezno, the Evangelical priest, writer of memoirs and
travelogues Jan Simonides (1648-1708) or in Roziava, the teacher
and writer Michal MiSovic (?-1710), etc.

The opening of a new Evangelical grammar school in Bratislava in
1656 was marked by the publication of a play, Gymnasium
sapientiae ac virtutum (School of Wisdom and Virtue, published in
Tren¢in, 1657), by Johann Rehlin (Rehlinus, Rhelinus). The
Bratislava grammar school had its own well-equipped theatre hall,
where plays were performed regularly for several years. While the
first permanent school theater hall was established in Bratislava, the
first dramatic text written in the Slovak language for school theater
came from the Evangelical School in Necpaly. The author of the text
was Ladislav Justh®, who wrote a play entitled Agon aneb Potykani
étvoro Sveta, Tela, Smrti, Spravedlivosti boZi a Dusic¢ky vernej in
1694, after the death of his friend.?

While Slovakia became arefuge for alarge part of the Czech exiles
after the Battle of White Mountain, it ceased to be a safe place for
Slovak Protestants after the discovery of Wesselényi's conspiracy in
1671%. Many priests and teachers, such as Jan Rezik (1650-1711),
Daniel Sinapsius-Hor¢icka (1640-1688), Jan Sartorius (1656—1729),
Juraj Lanyi (1646-1701),° and others, were forced into exile.
Despite this, they continued their teaching activities, and most of
them also continued their literary activities. Protestant school drama,
under the influence of recatholization, focused mainly on religious

2L CESNAKOVA-MICHALCOVA, 1957, p. 343.

2 |n Predov, students from the PreSov College performed several of Ladiver's works, e.g. Eleazar
constans (Persevering Eleazar) in 1668 and Papinianus Tetragonos (Brave Papinianus) in 1669. See
CESNAKOVA-MICHALCOVA, M.: Z divadeing minulosti na Sovensku. Bratisava: Divadelny
Ustav Bratislava, 2004. p. 22. ISBN 80-88987-57-1.

2 Only that he was active in the 17th and 18th centuries is known about him, with no further
biographical details available. See Justovci [onling]. In Encyclopaedia Beliana. ISBN 978-80-89524-
30-3. Available at: https://beliana.sav.sk/heslo/justovci [Retrieved on 2025-07-07 ].

24 CESNAKOVA-MICHALCOVA, 1997, p. 15.

2 The Wesselényi conspiracy (1664-1671) aimed to prepare an uprising and overthrow the Habsburgs
absolutist rule in Hungary, in an effort to restore the supremacy of the domestic high nobility. The
conspiracy arose in response to the Peace of Vasvar (1664) but was uncovered before the uprising
could take place.

% |n 1685, Jurgj Lanyi published the play Agapetus scholasticus et reductor (The Student Agapetus
Led Astray from the Path of Virtue and Brought Back to It Again) in Leipzig. See CESNAKOVA-
MICHALCOVA, M.: Kapitoly z dejin Sovenského divadla. Bratislava: Vydavatel'stvo SAV, 1967. p.
91. 71-081-66.
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and educational themes. After 1660, a more aggressive approach
towards Protestants began, with churches and schools being taken
away from them, but despite cruel persecution, the Protestant
Church managed to maintain its educational organisation in
Hungary, and some schools continued to flourish.

2. SCHOOL THEATRE IN THE BAROQUE PERIOD

During the Baroque period, Protestant school drama continued to
develop in the territory of Slovakia, particularly at schools in
Bratislava, Ilava, Prievidza, Kremnica, Necpaly, Banska Stiavnica,
Banské Bystrica, Ozd’any, Stitnik, Roziava, Kezmarok, Levoca,
Bardejov, and, not least, PreSov.?® School drama enjoyed numerous
supporters in Slovakia, not only among Protestants, who sought to
influence educated audiences and win them over to their cause, but
also among Cathalics.

2.1 Jesuit School Theatre

Jesuit school theatre developed under the influence of, and in
competition with, Protestant theatre. The Jesuit Order® was
weslthy, and school plays were organised almost from its inception,
with students of its founder, Ignatius of Loyola (1491-1556),
dready participating. As early as 1591, the Jesuit curriculum
recommended school plays as an educational tool. In addition to
educating young people, these plays promoted the Order itself.
However, strict censorship was imposed on all productions.

Initially, Jesuit school theatre had to compete with the more
advanced Protestant theatre, which encouraged elaborate staging and
dramatic effects. Greater financia resources, provided by patrons
and wealthy students, enabled Jesuits to employ sophisticated stage
machinery, richly decorated costumes, and larger casts.*® This visual
richness quickly contributed to the popularity of Jesuit school
theatre. The Baroque period saw extraordinary audience success for
Jesuit plays, which perfectly embodied the aesthetic and moral
values of the time. This success continued from the mid-17th
century until 17733 The first recorded Jesuit school play in
Slovakia dates to 1601 in Sala nad Vahom, where, during Easter,
students performed Josephus Triumphans, seu e carceribus
squaloribus liberatus (Joseph Triumphant, or Freed from the Filthy
Prison).*2

The Jesuits were highly active in the Kingdom of Hungary, and
from their first play in 1601 until the Order's dissolution, they
staged over ten thousand plays, the majority of which were
performed in the territory of present-day Slovakia® The largest
number of performances in Kingdom of Hungary took place in
Trnava, which since 1561 had been the main seat of the Jesuits in
the kingdom. Comparing the number of school theatre performances
across Hungarian cities, Trnava ranks first, with over 410 staged
productions, followed by Bratisava with more than 320 and Zagreb
with over 300 performances. Other Slovak cities with regular theatre
productions and a high number of performances included Skalica,
Trencin, KoSice, and Levoca.

27 GREGOR, V. — SEDLICKY, T.: Déjiny hudebni vychovy v ceskych zemich a na Slovensku. 2.
edition. Praha: Supraphon, 1990. 9. 157. ISBN 80-7058-131.

B MINARIK, J.: Barokovd literatiira svetovd, ceskd, slovenskd. Bratisiava: SPN, 1984. p. 136.

29 Jesuits — members of the male Catholic order Society of Jesus.

%0 Teachers tried to cast every student in school plays. For example, a play about John the Baptist
performed in Trnava in 1715 featured 142 actors and up to 53 dancers in the ballet scenes. See
CESNAKOVA-MICHALCOVA, 2004, p. 63.

3L This year, the order was abolished (not only in our territory).

32 CESNAKOVA-MICHALCOVA, 1967, p. 93.

33 CESNAKOVA-MICHALCOVA, 2004, p. 63.
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The importance of Trnava increased after 1635, when a university
was established there under Jesuit administration. This was the only
one in Hungary at the time.® Approximately 180 school plays in
Latin were subsequently published by university press in Trnava,
and another 119 plays have survived from Skalica. Thanks to these
printed texts, ample documentation of Jesuit theatre has been
preserved. Trnava, as the main seat of the Jesuit Order, also had its
first permanent theatre hall, which was built in 1692 by Paatine
Pavol Esterhazy (1635-1713). The building boasted beautiful
interior furnishings and decorations, which were brought from
Venice on the Palatine's orders. In addition to this hall, theatre was
also performed in Trnava in the premises of the Marian Seminary,
which was founded in 1690.% A Jesuit theatre scene also developed
in Bratislava. The Jesuits arrived there at the invitation of Péter
Pazmény (1570-1637), who commissioned the construction of a
college for them in 1630. The first record of Jesuit theatre in
Bratislava dates to 1628, when Jesuit students performed Dialdgu o
predobrazoch sviatosti oltarnej (Dialogue on the Prefigurations of
the Blessed Sacrament) in front of the Franciscan monastery during
a Corpus Christi procession. The dialogue was performed in four
languages, one of which was Slovak.

Records of Slovak performances, however, are scarce. In Trnava, on
the occasion of a Eucharistic procession in 1632, students of the
local Catholic gymnasium performed texts in Hungarian, Latin, and
Slovak at the various Stations of the Cross. Other surviving reports
concern liturgical plays.

For example, in 1648, a performance of Apollo Coeli redditus, seu
S Sephanus Protomartyr (Apollo Returned to Heaven, or St
Stephen the Martyr, published in Levoca in 1648) took place in
Spisskd Kapitula. Later, specificaly in Spisskd Kapitula and
Trenéin, plays in the vernacular—idiomate vulgari, or in Slovak—
slavonicae artincul ae, are also documented.*® However, of the many
printed theatre programmes for these plays, only one bilingual
programme has been preserved, in which Slovak appears alongside
Latin. This programme is for the play Catharina, Gurzianorum
Regina (Catherine, Queen of the Gurzians), performed in Skalicain
1701.

Jesuit theatre primarily staged tragedies and comedies. The themes
were mainly biblical, drawn from the life of Christ or from the
legends of the saints. Such plays were performed on occasions such
as Corpus Christi, Easter, and Christmas. Comedies were mainly
presented during Carnival, and were particularly popular among
students. Critical and satirical themes drawn from contemporary life
typicaly had a mora lesson concluded with them. The authors of
Jesuit plays were usually teachers or senior students, athough
authorship is rarely documented. Adaptations of pre-existing texts
make up a large proportion of the surviving plays. The first known
author of Jesuit playsin Slovakiais Jurgj Lippay (1600-1666), who
organised Passion plays in Trnava in 1627. In addition to him,
records of plays by Daniel Mitis (1629-1683), Pavel Alexandri, and
Véclav Kubici of Skalica have been preserved, as well as
information about FrantiSek Beniczky (1679-1715), the author of a
play about Jan Hunyadi (1705) written for the students of the Trnava
gymnasium.®” Jesuit stages also traditionally featured plays based on
classical history; for example, in Bratislava, Paris (1750), Alexander
in Syria (about Alexander the Great, 1752), and Gaius Julius Caesar
(1754) were performed.®

3 POLAKOVA, S.: Divadlo v baroku — Skolské hry nauliciach i v kostoloch Bratislavy. In Historicka
revue, Vol. 5, 1994, No. 4, p. 24. ISSN 1335-6550.

% CESNAKOVA-MICHALCOVA, 2004, p. 63.

% CESNAKOVA-MICHALCOVA, 1997, p. 18.

37 CESNAKOVA-MICHALCOVA, 1967, p. 96.

3 POLAKOVA, 1994, p. 24.
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Music, singing, and often dance, were important components of
school performances. For Jesuit colleges in the 17th century, music
was composed by notable figures, such as the imperia court
organist Ferdinand Tobias Richter (1651-1711) and the bassist of
the imperia court orchestra in Vienna, Caspar Liedmayr
(Liedtmayr, Lindtmayr; 1669-1724). In 1725, a play about
Hymenaeus was performed in Trnava, with music composed by
Martin FrantiSek Tallski, choirmaster in Pezinok. Musical numbers
were often indicated in dramatic texts by the brief note “hic
accedunt musici” (“Here the musicians follow”),® which provides
the only information about the musical component and interludes in
school theatre. In addition to music, dance elements were
incorporated into school theatre, as evidenced by ballet
performances by students from the Notre Dame Convent in
Bratisava in 1761 and 1764, under the direction of a ballet master
from Vienna. A fondness for music—both choral and solo—and for
dance became a prerequisite for the emergence of Baroque opera.

The popularity of Jesuit school plays persisted until 1773, when the
order was abolished. Among the last performances were the musical
drama Matka Bolesti (Mother of Sorrows), staged in Bratidava, and
a performance in Trnavainspired by contemporary events, depicting
the dispute between Trnava and Buda over the University of
Trnava.*

2.2 Piarist School Theatre

During the Baroque period, school plays in Kingdom of Hungary
were not performed exclusively by Jesuits, although their influence
in this field was the most significant, and most records of school
theatre activity concern them. In addition to the Jesuits, other
religious orders were aso involved in school theatre. One of these
was the Piarists, whose aim was not counter-Reformation, but the
education of lower-class youth, in accordance with the spirit of their
name—the Order of Poor Clerics of the Mother of God of the Pious
Schools. The founder of the Order, St. Joseph Calasanz (1557—
1648), was initially opposed to theatre in schools, believing it
distracted students from their studies. However, this attitude
gradually changed, and schools even began teaching playwriting, as
evidenced by the work of Lucas Mdsch (or Moesch, pseudonym
Pater Lucas, religious name Lucas a Sancto Edmundo, 1651-1701),
a Piarist from the College in Prievidza. Mdsch was not only the
author of severa plays, but also of the 1693 textbook on poetics,
Vita poetica (Poetic Life), in which he addressed dramatic forms.*?
The oldest centre of the Piarists was Podolinec, which, however,
belonged to the Polish province until 1782; as a result, plays were
often performed in Polish. Part of the Piarist library collection is
preserved in the State Archives in Levoca, including verses intended
for recitation by gymnasium students.”® Other important Piarist
centres included Prievidza, Brezno, Svéty Jur, and Nitra. The
Piarists arrived in Prievidza in 1666, at the invitation of Frantiska
Khuenova-Pafiova (1610-1672), who brought them to the Bojnice
estate with the goal of re-Catholicization. At the local college, plays
were performed on various holidays (regularly on Good Friday), and
often in honor of the school’s founder, Karol Palfi. This practice
was common at other schools as well, where sons of wealthy or
noble families frequently studied. Consequently, plays performed in
honour of patrons were costly, elaborate, and ostentatious.

39 CESNAKOVA-MICHALCOVA, 2004, p. 63.

“ CESNAKOVA-MICHALCOVA, 1997, p. 21— 22.

“L CESNAKOVA-MICHALCOVA, 1967, p. 102.

“ POLAKOVA, $.: Z histérie piaristického $kolského divadla na Slovensku v 17. a 18. storo¢i. In
Zbornik Sovenského narodného mizea. Histéria 52. Bratislava: Obzor, 2000, p. 34.

% 43 VARSO, M.: Krestanské divadlo v zagiatkoch a &kolské hry v minulosti. In Javisko, vol. 47,
2015, no. 3, p. 10. ISBN 978-80-972693-9-5
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In addition to celebratory plays, the Piarists, like the Jesuits,
favoured dramas—mainly with historical themes—while comedies
were performed during Carnival celebrations. The authors of these
works were primarily the Piarists themselves, who taught at the
schools.

In 1685, in his will, the Bishop of Nitra and Archbishop of
Esztergom, Juraj Selep&éni-Pohronec (1595-1685),* bequeathed
his property to the Piarists on the condition that they establish a
school in Svéty Jur. The first two performances at the school,
opened in 1687, were De Passione Domini (On the Passion of the
Lord) on Good Friday, 20 March 1693, and Corporis Christi de
mysterio (On the Mystery of the Body of Christ) on 24 May 1693.
Both performances were staged in Slovak. As a large part of the
population of Svéty Jur was Protestant, conditions for the
educational activities of the Piarist school theatre were challenging.
The Piarists focused primarily on teaching, and theatrical
performances were organized only occasionally.®

One of the most important Piarist centres was Nitra. The Piarist
College in Nitra was founded in 1701 by the Bishop of Nitra,
Ladislav Matasovsky (1643-1705). Many students from noble
families were drawn to the gymnasium in Nitra, which was among
the most sought-after educational institutions. Among its supporters
and patrons, Anton Grasalkovi¢ (1694-1771) is noteworthy; he
studied at the school and supported it even before becoming a
Baron. In terms of theatrical activity and stage resources, no other
college in Nitra could rival it. The Piarists had been performing
theatre in Nitra since 1705, as indicated by records of expenditures
on decorations. The repertoire included celebratory and historical
plays about foreign saints, princes, and kings.*® Authors and
adapters of the plays included Jan Kubrany, Vavrinec Hromka,
Augustin  Bielicky, and others.The Piarists sought to engage
contemporary audiences as fully as possible, often writing in the
vernacular, incorporating comic elements, and themes from
everyday life, while avoiding romantic motifs. Between 1705 and
1772, they staged almost 200 plays in Nitra—the highest number in
the entire Kingdom of Hungary. #’

2.3 Franciscan School Theatre

Information on Franciscan school theatre is very limited, as no
dedicated research has yet been conducted on this topic.
Consequently, we lack detailed accounts of theatrical activities
within Franciscan schools. The Franciscans arrived in the territory
shortly after the death of the Order’s founder, St. Francis of Assisi
(7-1226), establishing communitiesin Trnava, Nitra, and Bratislava.
Later, they also settled in other locations, such as Okoli¢né,
Slovenskd Lupéa, and Cachtice. One of the few pieces of
information about Franciscan theatre from this period comes from
1763. On Good Friday that year, Franciscan Father Anton Vanco
organised a procession through the town of Skalica, in which
students from the Jesuit gymnasium performed and recited texts in
the vernacular.®

Most available information concerning Franciscan theatre relates to
Franciscap playwrights of a later period. One notable figure is
Bonifac Durikovi¢ (1807—-1870), who authored the Christmas play

“ During his studies in Rome, Juraj Selep&éni-Pohronec met the founder of the Piarist Order, St
Joseph Calasanz, and decided to support the establishment of the order in Kingdom of Hungary.

4 POLAKOVA, 2000, p. 36.

“ Interestingly, the Piarists repertoire in Nitradid not include themes from the lives of local saints and
princes, such as St Cyril and St Methodius, Svétopluk and Pribina.

47 POLAKOVA, 2000, p. 37.

“TRNAVSKY, L.: Franti&ani v slovenskom divadie. [onling]. In Javisko. Bratisiava: Obzor, Vol. 25,
1993, No. 6, p. 42. Available at: https://dikdasnk.sk/uuid/uuid:a81e9a80-dc02-4b98-abdf-
baf3bc57c8f1
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Vianoce, t. j. Svitoradostné vyobrazenie Narodenia P. Jezisa
Krista... (Christmas, i.e., The Holy Depiction of the Birth of Jesus
Christ...) in 1856, and the carnival farce Triumviat, alebo Traja ako
jeden (Triumvirate, or Three as One) in 1862. Given the
Franciscans' engagement in schools and gymnasiums, and their
positive attitude toward theatre, it can be reasonably assumed that
they also conducted theatrical activities on school grounds. This
subject, nevertheless, remains largely unexplored and represents a
promising avenue for future independent research.

3. CONCLUSION

With the advent of the Enlightenment, new ideas and progressive
efforts began to influence the socia structure, including education
and upbringing, which ceased to be the exclusive domain of the
Church. The state increasingly regulated not only economic life, but
also socia and cultural life, with the aim of providing education to
those who had previously lacked access. During the period of Maria
Theresa's school reform (1717-1780), which began in the more
advanced Austrian provinces and reached Hungary in 1777, school
plays were aready considered outdated, and their popularity was
gradually declining. The official ban on school plays in 1794 was
the final outcome of a process that had already begun even with the
shift away from Latin and biblical themes. The gradual transition of
school plays from Latin to the vernacular, and the writing of
dialogues in Slovakized Czech, contributed significantly to the
development of theatre culture in Slovakia. Although school plays
continued to exist in Slovakia until the 1830s, in many cases, they
had aready merged with amateur theatre. Over time, people
gradually replaced school plays with secular theatrical performances
and dramatic genres that Classicism introduced. °
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Abstrakt Cielom vedeckej Stadie je identifikovat’ a preskamat
prejavy technologickej interferencie v procese ucenia a poukazat’ na
ich suvislosti s pozornostou, vnimanou efektivitou ucenia a
stratégiami reguléacie digitdlneho spravania u Studentov vysokych
&0l. Stidia vychadza z predpokladu, Ze ulenie sa v sucasnosti
neodohréva v technologicky neutrdlnom prostredi, ale v kontexte
technologickej saturécie a neustdle) digitding dostupnosti.
Empiricky prieskum bol realizovany prostrednictvom kvantitativne)
prieskumnej  stratégie. Prieskumna  vzorku tvorili  Studenti
slovenskych a ¢eskych vysokych §kol (N = 435). Ako vyskumny
nastroj bol pouzity dotaznik vlastnej konstrukcie, ktory mapoval
prejavy technologickej interferencie pocas ucenia, subjektivne
vnimanie pozornosti a efektivity uéenia, ako aj stratégie eliminécie
digitdneho rozptylenia. Vysledky poukazuji na vysok( mieru
technologickej interferencie v procese ucenia, ktora sa prejavuje
najméd prostrednictvom c&astého preskakovania medzi ucebnymi
aktivitami a online obsahom, naruSenia mySlienkového toku a
stazeného navratu k uceniu po digitdlnom preruSeni. Zistenia
naznaCuju, ze technologickd interferencia predstavuje stabilni
sucast’ vzdelavacej skusenosti v digitdlnom prostredi a jej regulacia
je uzko spitd so schopnostou digitdng sebaregulécie. Studia
poukazuje na potrebu cielengj podpory digitdineho wellbeingu a
rozvoja kompetencii umoziujucich udrzatelné ucenie Vv
podmienkach permanentnej online konektivity.

Kli¢ova slova online konektivita, technologicka interferencia,
vzdelavanie, vysokoskolski Studenti, prieskum, pozornost’, regulacia
digitdneho spravania

1. UvoD

Vzdelavanie v sicasnosti prebieha v prostredi, ktoré je zasadne
formované permanentnou online konektivitou. Digité ne technolégie
uZ nepredstavuju len nastroje podporujlice vzdeldvacie procesy
alebo osobitny format online vyucby, ale stali sa prirodzenou
stcastou kazdodenného fungovania jednotlivcov. Ucenie sa tak
odohrdva v prostredi neustde  dostupnosti  informécii,
komunikaénych kandlov a digitadlnych podnetov, ktoré vyznamne
ovplyviiuji spdsob spracovania informacii, reguldciu pozornosti a
subjektivne prezivanie ucenia.

Tento stav presahuje ramec forma neho online vzdelavania a tyka sa
vzdeldvacieho procesu ako takého, bez ohl'adu na jeho organizaént
¢i technicki podobu. Aj v prezenénom vzdelavani si Studenti
vystaveni digitdnemu prostrediu  prostrednictvom  mobilnych
zariadeni, notifikacii a paralelnych online aktivit, ktoré vstupuju do
edukaénej praxe. Vzdelavanie sa tak redizuje v medidnom
prostredi  charakteristickom vysokou mierou  simultannosti,
fragmentécie a kognitivngl konkurencie medzi vzdelavacimi a
nevzdel dvacimi podnetmi.

Z tohto pohl'adu nemozno vplyv digitalnych technoldgii na ucenie
redukovat’ len na otazku technickej formy vyucby. Kluc¢ovym
faktorom sa stdva sposob, akym permanentnd online pritomnost
meni podmienky ucenia, zvySuje naroky na sebaregulaciu a
ovplyviiuje schopnost’ udrziavat’ pozornost’. Prave v tomto kontexte
nadoblda vyznam koncept technologickej interferencie, resp.
technoferencie, ktory umoznuje analyzovat, ako digitalne prostredie
systematicky vstupuje do vzdel avacich procesov.

2. CIEL A METODIKA

Cielom vedeckej S$tudie je identifikovat a preskimat prejavy
technologickej interferencie v procese ucenia v podmienkach
permanentnej online konektivity a poukazat' na ich suvislosti s
pozornostou a vnimanou efektivitou ucenia u vysoko$kolskych
Studentov. Prieskum vych&dza z predpokladu, Ze technologicka
interferencia je charakteristickym znakom digitdlneho prostredia, v
ktorom sa vzdelavanie realizuje, a vyznamne formuje subjektivnu
vzdelavaciu skusenost’ Studentov.

Stadia sa nezameriava vyluéne na online formy vzdelavania, ale
reflektuje $irsi kontext uéenia v digitalnom prostredi, kde st Studenti
vystaveni neustdlgy online dostupnosti, digitdlnym podnetom a
technologickej saturacii. Pozornost’ je pritom venovand najmi
frekvencii a formam technologickej interferencie a ich vztahu k
subjektivne vnimanym aspektom ucenia.

Vzhladom na deskriptivno-exploraény charakter prieskumu a zamer
zachytit’ aktudlny stav a subjektivne vnimanie skiimanych javov
neboli formulované prieskumné hypotézy. Namiesto toho bali
stanovené prieskumné otazky, ktoré umoziuji podrobnejsiu analyzu
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a deskripciu skimanej problematiky bez apriéznych predpokladov o
smerovani vztahov medzi premennymi.

Formulované boli nasledujtce prieskumné otézky:

PO1: Aké st prejavy technologickej interferencie v procese ucenia u
vysokoskolskych Studentov v podmienkach permanentngj online
konektivity?

PO2: Aka aplikacia respondentov pocas ucenia najéastejSie
vyrusuje?

PO3: Aké dtratégie na eliminaciu rozptylenia technolégiami
respondenti vyuzivaju?

Prieskumné otézky vytvaraji ramec pre kvantitativne spracovanie
dat a umoziuju prepojit’ teoretické vychodiska Stidie s empirickymi
zisteniami. Prieskum bol readlizovany ako kvantitativne
deskriptivno-exploraéné dotaznikové zistovanie, ktorého cielom
bolo zachytit’ aktualny stav a prejavy technologickej interferencie v
procese ucenia a preskiimat’ jej suvislosti s pozornost'ou a vnimanou
efektivitou u¢enia. Zvolena prieskumna stratégia umoziuje mapovat’
subjektivne hodnotenie skimanych javov a identifikovat’ zdkladné
vztahy medzi vybranymi premennymi v kontexte digitalneho
vzdeldvacieho prostredia.

Prieskumntl vzorku tvorili §tudenti slovenskych a ¢eskych vysokych
&kol, ktori sa v ramci svojho Stadia pravidelne stretdvau s
vyuzivanim digitalnych technologii v procese udenia. Zber dat
prebiehal v poslednom kvartdli roka 2025 prostrednictvom online
dotaznika. Ugast’ respondentov bola anonymna a dobrovolna.

Ako prieskumny néstroj bol pouzity dotaznik vlastngj konstrukcie,
ktory bol vytvoreny s cielom zachytit prejavy technologickej
interferencie, pozornosti a vnimanej efektivity ucenia v
podmienkach permanentnegj online konektivity. Dotaznik obsahoval
viacero typov poloziek — uzavreté otézky, polootvorené a otvorené
otazky, polozky s moznostou vyberu viacerych odpovedi, ako aj
polozky hodnotené prostrednictvom Likertovych Skal.

Jednotlivé otézky boli zamerané na frekvenciu pouzivania
digitalnych zariadeni pocas ucenia, vyskyt technologickych
preruseni (napr. notifikécie, medidiny multitasking, prokrastinécia,
paralelné digitdne aktivity), subjektivne vnimanie schopnosti
sustredit’ sa a hodnotenie efektivity ucenia v digitdlnom prostredi.
Konstrukcia dotaznika vychadzala z teoretickych vychodisk Studie a
reflektovala kazdodenni sktsenost Studentov s uenim v
podmienkach neustalej online konektivity.

Ziskané déta boli spracované pomocou deskriptivnych Statistickych
metoéd a interpretované v kontexte vztahov medzi sledovanymi
premennymi. V ramci analyzy boli ngjskér vyhodnotené zékladné
deskriptivne charakteristiky sledovanych premennych, nasledne boli
skimané vztahy medzi technologickou interferenciou, pozornostou
a vnimanou efektivitou u€enia. Vzhladom na rozsah ziskaného
datového slboru si v teto Sadii prezentované iba vybrané
vysledky, ktoré priamo slvisia s formulovanymi prieskumnymi
otazkami a tematickym zameranim prispevku. Vysedky su
prezentované prostrednictvom tabuliek a grafov s cielom zabezpegit’
ich prehl'adnost’ a zrozumitel'nost’.

3. VYSLEDKY A DISKUSIA

Pojem technologicka interferencia oznacuje situacie, v ktorych
pritomnost a pouzivanie digitdlnych technologii nartisaju
prebiehajlce aktivity jednotlivca. Hoci bol tento koncept pdvodne
vyuzivany najmé v oblasti medziludskych vztahov a pracovného
prostredia, v kontexte vzdeldvania nadoblda osobitny vyznam.
Ucenie je proces vyrazne zavisly od kontinuity pozornosti,
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kognitivneho slstredenia a schopnosti  hlbokého  spracovania
informécii, ktoré sl technologickou interferenciou systematicky
nartSané (McDaniel & Coyne, 2016; McDaniel et d., 2021).

Jednym =z charakteristickych znakov stcasného digitalneho
prostredia je technologickd saturécia, teda stav, v ktorom su
jednotlivci vystaveni vysokému mnoZstvu digitdnych podnetov v
priebehu celého dita. Vzdelavanie sa v tomto kontexte neodohrava v
oddelenom priestore vyhradenom vyluéne na ucenie, ale je
integrované do kazdodenného digitdlneho Zzivota, v ktorom sa
prelinaju vzdelavacie, socialne, pracovné a vol'nocasové aktivity.

Technologicka saturacia meni samotnd $truktaru uéebného procesu.
Ucenie prestava byt linedrnym procesom s jasne vymedzenym
zaciatkom a koncom a nadobuida charakter fragmentovaného a
opakovane prerusovaného procesu. Digité ne technol6gie sa v tomto
prostredi nestavaju len nastrojmi ucenia, ale g jeho konkurentmi.
Vzdelavaci obsah stperi o pozornost' s inymi formami digitalnej
komunikacie a zabavy, ktoré su cCasto navrhnuté tak, aby
maximalizovali angazovanost’ a poskytovali okamzit spatna vazbu.
Z tohto pohl'adu mozno technoferenciu chapat’ nie ako individualne
zlyhanie discipliny, ale ako Strukturdinu charakteristiku digitalneho
prostredia, v ktorom sa vzdelavanie redlizuje. Ide o jav, ktory
systematicky ovplyviiuje sposob, akym jednotlivci pristupuju k
uceniu a reguluju svoju pozornost’.

Pozornost’ predstavuje jeden zo z&kladnych kognitivnych
predpokladov ucenia. Ide o limitovany zdroj, ktorého efektivne
vyuZivanie je nevyhnutné pre porozumenie, zapamétanie a
integréciu novych informécii. Kognitivno-psychologické vyskumy
dihodobo poukazuji na to, Ze multitasking nepredstavuje paralelné
spracovanie viacerych Uloh, ae rychle prepinanie pozornosti medzi
jednotlivymi aktivitami, ¢o je spojené so zvySenou kognitivnou
zat'azou (Carr, 2010; Greenfield, 2016).

Digitdne prostredie permanentngl online konektivity vytvara
podmienky, v ktorych je multitasking nielen mozny, ale Casto aj
implicitne podporovany. Opakované prerusovanie ucebnej ¢innosti
digitdnymi stimulmi vedie k fragmentéacii pozornosti, mentalne
Unave a odabeniu schopnosti hlbokého spracovania uciva.
Technologickd interferencia tak zasshuje do zékladnych
mechanizmov u¢enia a ovplyviiuje nielen vykon, ale aj subjektivne
vnimanie schopnosti sustredit’ sa.

Dlhodobé vystavenie digitdlnemu rozptyleniu moéze zaroven
podnecovat’ prokrastinatné spravanie a oslabovat’ motivaciu k
uceniu, ¢o sa nasledne premieta do hodnotenia vzdelavacej
skiisenosti ako menegj efektivng).

Vzdeldvanie v digitdinom prostredi kladie zvySené naroky na
sebaregulaciu a schopnost vedome riadit' vlastné spravanie.
Sebaregulacia zahffia planovanie ucenia, stanovovanie cielov,
kontrolu impulzivnych reakcii a schopnost obmedzovat rusivé
podnety. V prostredi permanentng online konektivity sa tieto
schopnosti stavaju rozhodujiicim faktorom kvality ucenia (Stransky,
2024).

Technoferencia v tomto kontexte predstavuje prejav spdsobu, akym
jednotlivec interaguje s digitalnymi technolégiami. Casté
technologické prerusenia moézu signalizovat naruSenti regulaciu
digitdneho spravania, ktor4 sa premieta do zvySengy mentang

zataze a zniZenej kvality uéenia Tento aspekt prepda
technoferenciu s konceptom digitdlneho well-beingu, ktory
zdoraznuje potrebu udrzatelného a vedomého pouzivania

technol égii (Velzeboer, 2025).
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Z pohladu medialnej ekologie mozno digitalne prostredie chapat
ako prostredie nadbytku stimulov, v ktorom pozornost’ predstavuje
vzacny a limitovany zdroj. Technoferencia v tomto prostredi
oslabuje schopnost’ udrziavat dlhodobé kognitivne ststredenie a
zvy3uje riziko povrchového spracovaniainformacii.

V sucasnej digitalnej spolo¢nosti nadobuda pozornost’ charakter
vzécneho zdroja, o ktory medzi sebou slperia rézne aktivity,
platformy a formy obsahu. Digitdlne média su Coraz Castejsie
koncipované v sllade s principmi tzv. attention economy, v ramci
ktorej je pozornost jednotlivca chapanid ako komodita, ktoru je
mozné ziskavat, udrziavat’ a monetizovat’. Tento pristup sa vyrazne
premieta do dizaginu digitdlnych platforiem, aplikécii a
komunika¢nych  nastrojov, ktoré su optimalizované na
maximalizaciu angazovanosti a Casu stravené¢ho online (Citton,
2016).

Vzdelavanie sa v tomto kontexte dostava do priamej konkurencie s
digitalnym obsahom, ktory je vytvarany s cielom okamzite upttat’ a
udrzat’ pozornost’ prostrednictvom rychlych stimulov, vizudlnej
atraktivity a Castej spétnej vdzby. Na rozdiel od toho ucenie
predpokladda dlhodobejs$ie sustredenie, schopnost’ pracovat s
odlozenou odmenou a tolerovat’ istl mieru monoténnosti a
kognitivneho Usilia. Tento rozpor vytvéra trukturd ne napétie medzi
poZiadavkami vzdelavacieho procesu a logikou digitdneho
prostredia.

Z behavioralneho hl'adiska zohrdva v tomto procese vyznamnu
ulohu systém odmenovania zalozeny na uvolfiovani dopaminu,
ktory podporuje vyhladavanie novosti a okamzitych stimulov.
Digitadlne technoldgie tento mechanizmus systematicky vyuzivaja
prostrednictvom  notifikacii, nekone¢ného  scrollovania  &i
algoritmicky odporucaného obsahu. V porovnani s tym je ucenie
aktivitou, ktorej odmeny su oneskorené a menej predvidatel'né, ¢o
moze znizovat jeho subjektivnu atraktivitu v digitalnom prostredi
(Ward et al., 2017; Hari, 2023).

Technoferencia sa v tomto kontexte javi ako prirodzeny désledok
stretu dvoch odlisnych logik — logiky ucenia a logiky digitalnej
stimulécie. Technologicka interferencia nevznika len ako dosledok
individud neho zlyhania sebadiscipliny, ale ako vysledok prostredia,
ktoré systematicky uprednostiiuje okamziti pozornost’ pred
dihodobym kognitivnym zapojenim. Tento stav ma priamy vplyv na
schopnost’ udrziavat’ ststredenie, regulovat’ digitdlne spravanie a
vnimat’ ucenie jako efektivne a zmysluplné.

Zahrnutie perspektivy ekonomiky pozornosti umoziiuje rozsirit’
chapanie technoferencie nad ramec individudlinych charakteristik a
posunut’ analyzu k Sir§im Strukturalnym podmienkam digitalneho
prostredia. Vzdeldvanie sa tak javi ako proces, ktory je v
permanentng interakcii s medidinym ekosystémom orientovanym
na pozornost, ¢o ma zasadné dosledky pre kvalitu ucenia aj
subjektivne prezivanie vzdelavacej skisenosti.

Vyznamnym aspektom vzdelavania v digitdinom prostredi je a
otézka temporality. Tradi¢né formy vzdelavania st charakteristické
stabilnej$im rytmom, ktory podporuje plynulost’ u¢enia a umoziiuje
dihSie obdobia stistredenia. Digitdlne prostredie tento rytmus nariSa
prostrednictvom Castych preruseni a fragmentacie ¢asu, ¢o mdze
negativne ovplyviiovat' kvalitu uCenia aj subjektivne hodnotenie
jeho efektivity. Dolezitym faktorom je aj vnimana efektivita ucenia,
ktora predstavuje subjektivne hodnotenie toho, do ake miery
jednotlivei povazuju proces ucenia za uspesny, zmysluplny a
prinosny. Neodraza len dosiahnuté vysledky, ale aj kvalitu u¢ebného
procesu, mieru porozumenia, schopnost’ udrzat' pozornost’ a pocit
kontroly nad u¢enim. Technologicka interferencia tak neovplyviiuje
len okamzity vykon, ale aj dlhodobejsie postoje k uceniu. Ak je
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ucenie dlhodobo sprevadzané rozptylenim, mentdnou Unavou a
pocitom neefektivnosti, moze to viest' k oslabeniu motivacie a k
negativnemu hodnoteniu vzdel avania ako takého (Kass, 2024).
Reflexia technoferencie v kontexte vzdeldvania ma preto g
normativny rozmer. Nejde len o opis existyjliceho stavu, ale o
identifikaciu faktorov, ktoré mozu ohrozovat’ kvalitu a udrzatel'nost’
ucenia v digitalnom prostredi. Vyskum technoferencie tak vytvara
vychodisko pre S§irSiu diskusiu o tom, ako nastavit digitalne
prostredie a vzdelavacie stratégie tak, aby podporovali dihodobé,
zmysluplné a udrzatel'né ucenie.

Vysledky empirického prieskumu

Tato Cast vedeckej S§tadie prezentuje vybrané vysledky
kvantitativneho dotaznikového zistovania zameraného na prejavy
technologickej interferencie v procese ucenia, pozornosti a vnimanej
efektivity uCenia. Prieskumu sa zucastnilo celkovo 435 Studentov
astudentiek slovenskych aéeskych vysokych §kdl vo veku 17-26
rokov, pricom 67,4% prieskumnej vzorky tvorili zeny. Vzhl'adom na
rozsah ziskaného datového stiboru su dalej uvedené iba tie
vysledky, ktoré priamo suvisia s cielom prieskumu a
formulovanymi prieskumnymi otazkami, pricom osobitna pozornost’
je venovana aj niektorym zaujimavym a interpretacne podnetnym
zisteniam.

Digitalna zat'aZ a technologicka saturécia

6,70% 2%

20%
25%

46%

= meng ako 2 hod. -~ 2-3 hod.
6-8 hod. viac ako 8 hodin

4-5 hod.

Graf 1: Priemerny denny screen-time
Zdroj: vlastné spracovanie, 2025

Jednym zo zé&kladnych indikatorov technologicke saturécie je
priemerny denny screen-time na mobilnom zariadeni. Vysledky
ukazujU, Ze prevazna vicsina respondentov (priblizne 77 %) uvadza
denny screen-time 4 hodiny a viac, pricom takmer tretina
respondentov (cca 32 %) travi na mobile 6-8 hodin denne alebo
viac. Naopak, len zanedbatelna Cast’ Studentov (priblizne 2 %)
deklaruje screen-time kratsi nez 2 hodiny denne.

Tieto zistenia potvrdzuju, Ze digitdne technoldgie predstavuju
neoddelitelni a intenzivnu scast kazdodenného fungovania
Studentov. Ucenie sa tak odohrava v prostredi technologickej
saturacie, kde je neustala online pritomnost’ beznym Standardom, nie
vynimo¢nym stavom.
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Prejavy technologickej interferencie pocas ucenia
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Graf 2: Multitasking a pozornost’
Zdroj: vlastné spracovanie, 2025

Vyznamnym prejavom technologickel interferencie je medidny
multitasking. Respondenti hodnotili nasledovné tvrdenie: ,Mam
pocit, zZe medialny multitasking mi pomdha udrzat pri uceni
pozornost (napr. pocuvanie hudby pocas ucenia, v pozadi mat
pustené video...)."

Vysledky ukazujl, ze takmer 60 % respondentov s tymto tvrdenim
Uplne nesthlasi alebo skér nesthlasi. Priblizne 16 % opytanych
sdanym vyrokom Uplne sthlasi, zvySok respondentov zvalil
neutralne hodnotenie. Tento vysledok naznacuje, ze hoci je
medialny multitasking pocas ucenia rozsireny, Studenti ho vo
vagsine pripadov nevnimai ako efektivnu stratégiu podpory
SUstredenia

Preskakovanie medzi u¢ebnou tlohou a online obsahom

179 8%
30%
45%
nikdy = obgas ~ Casto * vzdy

Graf 3: Preskakovanie medzi u¢ebnou ulohou a online obsahom
Zdroj: vlastné spracovanie, 2025

Daldim sledovanym aspektom technologickej interferencie bolo
preskakovanie medzi ucebnou ulohou a online obsahom.
Respondenti mali prostrednictvom Likertovej 8$kaly vyjadrit’
sthlas/nesthlas s nasledovnym  tvrdenim: ,Pocas ucenia
preskakujem medzi ucebnou ulohou a online obsahom* AZ
priblizne 91 % respondentov uviedlo, Ze sa pocas ucenia niekedy
alebo casto / vzdy pristihnt pri tom, Ze preskakuju medzi ucenim a
online aktivitami. Len minimalny pocet respondentov deklaroval, ze
sa s tymto spravanim stretava zriedkavo.

Tento vysledok poukazuje na fragmentaciu ucebného procesu a
potvrdzuje, Ze technologickd interferencia méa charakter
opakovaného a systematického nartiSania kontinuity ucenia.

Uplne stihlasir
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Technologicka interferencia a naruSenie myslienkového toku (flow)

vdbec
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odtrhne od
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Graf 4: NaruSenie mySlienkového toku prostrednictvom smartfénov
Zdroj: vlastné spracovanie, 2025

Respondenti boli zaroven poziadani, aby zhodnotili, do akej miery
im pouzivanie mobilu po€as u€enia narusa myslienkovy tok (flow).
Viac ako polovica opytanych uviedla, Ze pouZivanie mobilu im
nariSa sustredenie stredne az velmi vyrazne, priCom vyrazné
naruenie deklarovalo priblizne 10 % respondentov. Viac ako 40 %
Studentov vSak potvrdzuje, Ze isty typ naruSenia koncentrécie
amySlienkového toku je v désledku pouzivania smartfonu pritomny.
Tieto zistenia poukazuji na to, Ze technologickd interferencia
nepredstavuje len kratkodobé rozptylenie, ale zasahuje do hibSich
kognitivnych procesov spojenych s plynulym a slstredenym
ucenim.

Navrat k uceniu po digitalnom preruseni
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stihlasim
Graf 5: Spétné sustredenie na u¢ivo po pouziti digitdlnych médii
Zdroj: vlastné spracovanie, 2025

Vysledky tykajuce sa schopnosti vratit' sa k uceniu po digitdlnom
preruSeni s obzvlast’ vyrazné. Viac nez 65 % respondentov uviedlo,
ze po dlhSom pouzivani digitalnych médii sa im tazsie ststred’uje
spat’ na ucivo alebo ulohy. Len mala cast’ Studentov (11 %)
deklarovala, Ze digitalne preruSenia nemaju vyraznejsi vplyv naich
schopnost’ znovu sa sustredit’.

Tento vydedok podporuje predpoklad, Ze technologicka
interferencia ma kumulativny charakter a jgf dodedky sa
neobmedzuj i len na samotny moment prerusenia.

Zaujimavym doplnkovym zistenim je vyskyt pocitov viny spojenych
s pouzivanim mobilu podas ucenia. Priblizne 77 % respondentov
uviedlo, Ze sa niekedy alebo vel'mi Casto citia previnilo z mnozstva
Casu, ktory pocas ucenia venuji mobilu alebo prescrolluji na
socialnych sietach. Tento vysledok poukazuje na uréiti mieru
reflexivity $tudentov vo vztahu k vlastnému digitdlnemu spravaniu
a naznaCuje vnutorné napdtie medzi poziadavkami ucenia a

digitdnymi navykmi.
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Rusivé aplikacie pocas ucenia

V ramci prieskumu bola pozornost venovana aj identifikacii
konkrétnych digitdnych aplikécii, ktoré respondenti vnimaju ako
najcastej$i zdroj rozptylenia pocas ucenia. Respondenti mali
moZnost’ oznacit' viacero odpovedi, ¢im sa reflektovala realna
skusenost’ s paralelnym pouzivanim rdznych digitalnych platforiem.

Vydedky ukazuju, Ze najvyrazngiSim zdrojom rozptylenia su
socialne siete, pricom respondenti najcastejSie uvadzali aplikacie
ako Instagram, Facebook a TikTok. Tieto platformy su
charakteristické vysokou mierou vizuding stimulécie, agoritmicky
odporu¢anym obsahom a neustalym prisunom novych podnetov, ¢o
zvysuje riziko opakovaného presmerovania pozornosti pocas ucenia.
Vyznamni mieru rusivého potencidlu mali aj komunikacné
aplikacie, najmd Messenger a WhatsApp. Ich rusivost’ respondenti
spgjali predovSetkym s notifikdciami a ocakavanim okamzitej
reakcie, ¢o nariSa kontinuitu ucenia a podporuje fragmentaciu
pozornosti.

Naopak, aplikacie primarne uréené na $tidium alebo vyhl'addvanie
informéacii (napr. vzdelavacie platformy, prehliadace) boli
respondentmi oznaCované ako menej ruSivé. Tieto zistenia
naznaCuju, ze technologickd interferencia nie je spojena so
samotnym pouZivanim digitalnych technol6gii, ale ngjma s typom
aplikacii a ich dizggnom orientovanym na maximalizéciu
angazovanosti.

Vysdedky potvrdzujd, Ze technologicka interferencia ma konkrétnu
podobu a je Uzko spétd s charakterom digitdlneho obsahu, ktory
pocas ucenia konkuruje vzdelavacim aktivitim o pozornost
Studentov.

Stratégie eliminacie technologického rozptylenia pocas ucenia

Stcast’'ou prieskumu bolo aj zistovanie, aké stratégie respondenti
vyuZivgii na elimindciu rozptylenia spdsobeného digitanymi
technol6giami pocas uéenia. Respondenti opdt’ mali moznost” zvolit’
viacero odpovedi, ¢o umoznilo zachytit' kombinaciu pouzivanych
stratégii.

Vysledky ukazujii, ze respondenti pri ufeni vyuzivaju viaceré
stratégie na obmedzenie technologického rozptylenia, priCom ide
prevazne o kombinaciu behaviordinych a technickych postupov.
NajcastejSie uvadzanou stratégiou su planované prestavky, ktoré
vyuziva 48,9 % respondentov. Takmer rovnaky podiel respondentov
uviedol, Ze pouzivarezim ,,nerusit* alebo lietadlovy rezim (47,4 %).
Vyznamna Cast’ respondentov deklarovala aj vypinanie notifikécii
(43,7 %) a odkladanie mobilného zariadenia mimo dosahu pocas
ucenia (41,5 %). Relativne casto respondenti vyuzivaji aj
organizacné stratégie, ako je tvorba zoznamu uloh alebo planovanie
dia (37,8 %). Praca s hudbou ako podpornym prvkom sustredenia
bola uvedena 26,7 % respondentov, ktori deklarovali, ze hudba im
pri uCeni pomaha sustredit sa. Menej rozsirené su technicky
orientované rieSenia, ako napriklad casova¢ alebo Pomodoro
technika (14,8 %) a aplikacie na blokovanie rozptyl'ujicich stranok
(8,1 %). Len mala Cast’ respondentov uviedla, Ze sa uci v prostredi
bez technoldgii, napriklad v kniZnici (6,7 %). Zaroveni 5,9 %
respondentov uviedlo, Ze nevyuziva Ziadnu zo spomenutych
stratégii, resp. Ze sa problematikou vedome nezaobera.

Pri vybere jednej najucinnejSej stratégie respondenti najCastejSie
uvadzali odstranenie mobilného zariadenia z bezprostredne
blizkosti, ktoré oznacilo 26,7 % respondentov. Druhou najéastejSou
odpovedou bola hudba, ticho alebo $pecidlne ucebné prostredie,
ktora uviedlo 19,3 % respondentov. Priblizne rovnaky podiel
opytanych (17,0 %) oznacil ako najefektivngjSiu stratégiu kratke
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pldnované prestavky a vypnutie notifikécii. Menej casto boli
uvédzané Pomodoro technika alebo iny Casovy systém (7,4 %),
Uplné odpojenie sa do offline rezimu (5,9 %) a uéenie sa na inom
mieste nez doma (4,4 %). Len 2,2 % respondentov uviedlo, Ze im pri
snahe o sUstredenie nefunguje Ziadna zo stratégii, ¢o naznaluje, Ze
vacsina respondentov disponuje aspon jednym postupom, ktory
povaZuje za efektivny.

3.1 Vyhodnotenie prieskumnych otédzok

Cielom vedeckej Stadie bolo preskamat’ prejavy technologicke)
interferencie v procese ucenia v podmienkach permanentnej online
konektivity a identifikovat’ ich suvislosti s pozornostou, subjektivne
vnimanou efektivitou ucenia a stratégiami regulacie digitalneho

spravania.  Prezentované vysedky umoziuji  formulované
prieskumné otazky nielen deskriptivne zodpovedat, ale aj
interpretovat’ v SirSom kontexte digitdlneho vzdeladvacieho
prostredia.

PO1: Aké su prejavy technologickej interferencie v procese ucenia u
vysokoskolskych &udentov v podmienkach permanentng online
konektivity?

Vysledky jasne ukazuju, Ze technologicka interferencia je v procese
uéenia vysokoSkolskych Studentov vyrazne pritomnd a ma
systematicky charakter. Prgjavuje sa nagjma prostrednictvom
vysokého denného screen-time-u, Castého preskakovania medzi
ucebnymi aktivitami a online obsahom, ako aj naruSenia
myslienkového toku a stazeného navratu k uceniu po digitalnom
preruSeni. Technologickd interferenciu teda nemozZno chapat’ ako
ojedinelé vyruSenie, ale ako jav, ktory dlhodobo a opakovane
vstupuje do uc¢ebného procesu v digitalnom prostredi.

Vyznamnym zistenim je g vysoky vyskyt pocitov viny spojenych s
pouzivanim mobilu pocas ucenia, ¢o naznacuje, Ze Studenti si rusivy
vplyv technol6gii uvedomujd, no napriek tomu maji obmedzent
schopnost’ ho dlhodobo regulovat. Technologicka interferencia sa
tak javi ako fenomén, ktory pdsobi nielen na Urovni sprévania, ae aj
na Urovni subjektivneho prezivania ucenia.

PO2: Akd aplikicia respondentov pocas ucenia najcastejsie
vyrusuje?

Vydedky poukazuji na to, Ze hlavnym zdrojom technologicke)
interferencie nie si digitalne technoldgie ako také, ae konkrétne
typy aplikécii a platforiem. Najvyrazngj§i ruSivy potenciad maju
socidlne siete a komunikacné aplikacie, ktoré¢ si navrhnuté na
nepretrzitl stimuldciu pozornosti a podporu okamZzitej interakcie.
Ich pritomnost’ pocas ucenia vyrazne zvysuje riziko presmerovania
pozornosti a fragmentacie u¢ebného procesu.

Naopak, aplikacie primarne uréené na Studium alebo vyhl'addvanie
informécii boli respondentmi vnimané ako meng rusSivé. Toto
zistenie podporuje interpretaciu, Ze technologicka interferencia
slivisi predovsetkym s dizajnom digitdneho obsahu a logikou
attention economy, nie s pouzivanim technol égii ako takych.

PO3: Aké dratégie na eliminaciu rozptylenia technolégiami
respondenti vyuzivaju?

Vysledky naznacujl, ze Studenti aktivne vyuzivaju rdzne stratégie
na reguldciu technologického rozptylenia, pricom dominuju
jednoduché a behavioralne postupy, ako su planované prestavky,
vypinanie notifikacii, vyuzivanie rezimov obmedzujucich vyrugenie
a fyzické odstrénenie mobilného zariadenia z blizkosti. Tieto
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stratégie sl z&rovenn vnimané ako najefektivnejSie pri potrebe
intenzivneho sUstredenia.

Mengj rozSirené sl systematické technické rieSenia, napriklad
aplikacie na blokovanie rusivych podnetov, ¢o méze poukazovat’ na
niz&u mieru rozvinutej digitdlng sebaregulécie. Vysledky tak
naznacuju rozpor medzi vedomim ru$ivého vplyvu technoldgii a
schopnostou dlhodobo a systematicky regulovat’ digitalne
sprévanie.

Pri interpretacii vysledkov je potrebné zohl'adnit’ niekol’ko limitov
Sadie. Vyskum je zaoZzeny na subjektivnych vypovediach
respondentov, ktoré moézu byt ovplyvnené socidlne ziaducim
spravanim alebo individudnym sebahodnotenim. Pouzity dotaznik
vlastnej konstrukcie umoznil flexibilne zachytit skumané javy,
avSak nepracova so Standardizovanymi psychometrickymi Skélami,
¢o mdze obmedzovat’ porovnatel'nost’ vysledkov s inymi §tadiami.
Daldim limitom je deskriptivno-exploraény charakter vyskumu,
ktory neumoziiuje formulovat’ kauzalne zavery o vztahoch medzi
technologickou interferenciou, pozornostou a efektivitou ucenia.
Relativne mald vzorka respondentov pozostdvala zo Studentov
slovenskych a ¢eskych vysokych $kol, ¢o sice umoziuje zachytit’
regionalne Specifikd, no zaroven obmedzuje moznosti generalizacie
vysledkov na SirSiu popul &ciu.

4. ZAVER

Predkladané vysledky prieskumu poukazuju nato, Ze technologicka
interferencia predstavuje vyznamny faktor formujlci vzdelavaciu
skusenost’ vysokoskolskych S$tudentov v sicasnom digitalnom
prostredi. UCenie sa v digitalnom prostredi prebieha za podmienok
technologickej saturécie, v ktorych vzdelavacie aktivity neustéle
konkuruja inym formam digitdneg stimulacie. Technologicka
interferencia sa pregjavuje nielen na Grovni spravania, ae g v
subjektivnom prezivani ucenia, vnimani jeho efektivity a schopnosti
udrzat’  ststredenie, ato Vvpodobe ¢&astétho multitaskingu
aprokrastinécie.

Zaroven sa ukazuje, ze Studenti si ruSivy vplyv digitalnych
technolégii do velkej miery uvedomuju a vyuzivajl rézne stratégie
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na jeho regulaciu, avsak tieto stratégie su Casto skor ad hoc nez
systematické. Vysedky tak poukazuju na potrebu cielengj podpory
digitdng sebaregulécie, digitdlneho wellbeingu a rozvoja
kompetencii, ktoré by Studentom umoznili efektivnejsie zvladat
technologicku interferenciu v procese ucenia.

Stadia tak vytvara vychodisko pre d’ali vyskum zamerany narozvoj
stratégii podporujlcich vzdeldvanie v digitdlnom prostredi a otvéra
priestor pre odborn diskusiu o regulécii digitdneho spravania a
podpore udrzate'ného ucenia.
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Abstrakt Prispevok sa venuje vyucbe fyziky a metrologie
na Strojnicke] fakulte Slovenskej technickeg univerzity v Bratislave.
Doélezita ¢ast’ vyucby tvoria laboratérne cvicenia, pretoze umoziuju
lepSie pochopit’ fyzikalne zakony, ako sa aj oboznamit’ so zakladmi
metrolégie. Prikladom je meranie modulu pruznosti v Smyku
pomaocou torzného kyvadla. V prispevku je vysvetlena fyzikdna
teoria, odvodeny model merania aj vypocet neistoty merania.

Kli¢ova slova Fyzika, metroldgia, modul pruznosti v Smyku, torzné
kyvado

1. UvoD

Fyzika je fundamenalna prirodna veda, ktorej znalost' je nevyhnutna
pre &udium techniky, pretoZze matematika a prirodné vedy poskytuju
principy, na ktorych je zalozena cela moderna technika. Pochopenie
zé&konov fyziky je pre technikov nevyhnutné g pri navrhovani
avyvaji novych inovativnych technolégii. Preto si kurzy fyziky
stastou udebnych osnov na vSetkych technickych univerzitach
nacelom svete. Aj v3etky fakulty Slovenskeg technickeg univerzity
v Bratidave mgju vo svojich &udijnych planoch kurzy fyziky. Kurz
fyziky na Strojnickel fakulte pozostéva z dvoch povinnych predmetov
Technickd fyzika | aTechnickd fyzika 1l a troch vyberovych
predmetov Seminér z fyziky |, Seminér z fyziky Il a Seminér z fyziky
III. KedZe fakulta je orientovana na strojné inZinierstvo, obsah kurzu
je zamerany ngjma na klasicku mechaniku. Preto cely obsah predmetu
Technickafyzikal tvori mechanika hmotného bodu atuhého telesa[1,
2]. Obsah predmetu Technicka fyzika II tvoria d’alSie Gasti klasickej
fyziky, ako termodynamika, molekulova fyzika, elektring,
magnetizmus, akustika aoptika. Struktdra kurzu pozostdva z
prednasok doplnenych o laboratorne cvicenia a seminare. Laboratdrne

cviCenia [3] tvoria ddlezita sucast’ kurzu, pretoZze umoziuju prakticka
aplikéaciu teoretickych poznatkov. V rdmci predmetu Technicka fyzika
I Studenti absolvuju laboratdrne cvienia zamerané na meranie hustoty
a viskozity kvapalin, momentu zotrva¢nosti telesa, modulu pruznosti
materidlu, gravitatného zrychlenia, overenie Steinerovej vety a
Hookovho zékona, experimenty s fyzikdlnym, torznym a reverznym
kyvadlom. V tomto prispevku sa podrobne venujeme meraniu modulu
pruznosti v $myku pomocou torzného kyvadla. Cielom je ukazat, ze
g pomocou jednoduchého a dostupného vybavenia je mozné
uskutocnit’ experiment, ktory Studentom umoziuje lepsie pochopit’
zakony fyziky a pojmy z metrologie. Toto laboratorne cviCenie je
komplexnym meranim, pri ktorom si Studenti precvicia zaklady
mechaniky tuhych telies, experimentilne zrucnosti aj spracovanie
nameranych hodnot a zaroven podporuje samostatné myslenie pri
analyze zdrojov neistoty a interpretécii vydedkov. Torzné kyvadlo je
tuhé teleso s osovou symetriou zavesené na zvidom dréte tak, ze jeho
0S symetrie je totoZznd s osou drétu. Periodicky pohyb telesa je
sposobeny krdtiacim momentom, ktory vznika pri deformacii drétu.
Torzné kyvadlo je wuniverzdlnym nastrojom vo vyucbe aj
experimentdng fyzike [4]. S0z ako dolezity nastroj na Stddium
mechaniky tuhych telies avlastnosti materidlov a zaroven poskytuje
praktické vyuzitie v technike a merani.

2. MERANIE MODULU PRUZNOSTI
TORZNEHO KYVADLA

POMOCOU

V pripade pruznych materidlov plati pri malej deformécii Hookov
zakon [5], podla ktorého je deformacia materialu Umernd
deformujlcej sile. Ak namaly hranol materidlu pdsobi tangenciana
sila cez jeho hornu stranu, zatial’ ¢o jeho spodna strana je pevna,
dochédza k deformécii v Smyku (obr. 1).
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Obr.1: Deformécia malého hranola.

Vztah medzi tangencidlnym napéim a relativnym posunutim
opisuje Hookov zakon
T = Gy,

kde G oznacduje materialova konStantu modul pruznosti v $myku, ¢

reprezentuje tangencidne napétie, definované ako pomer
tangencialng sily F k ploche A, cez ktor( posobi

=1

A
y je relativne posunutie, ktoré udéva pomer posunu horne strany d
k vy3ke hranolah
_d
Y=x

Hookov zdkon mozno aplikovat’ aj na deforméciu drtu torzného
kyvadla (obr. 2), ktorého horny koniec je pevny a na dolny koniec
posobi dvojica sil. Ak predpokladame, Ze dr6t ma tvar valca
s polomerom r, mézeme ho rozdelit’ na valcové vrstvy s polomerom
x a hrdbkou dx. Ked” dvojica sil sto¢i spodnu zakladfiu, jednotlivé
vrstvy sa vzajomne pootocia a Smykaju sa po sebe, preto dochadza
k deforméacii v Smyku.

Obr. 2: Deformécia dr6tu torzného kyvadla.

Pri stoceni o uhol ¢ sa spodny koniec vrstvy posunie o vzdialenost’
d = ¢x,
preto relativne posuntie vrstvy bude

_d_ ox
y=v=71

kde| oznacuje dizku drétu. Hookov zakon potom nadobudne tvar
T=Gy=G %.
Element plochy je mozné zapisat’ ako

dA = 2mxdx,

element sily je mozné vyjadrit’ pomocou Hookovho zékona

dF = tdA = G%andx,
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element krdtiaceho momentu sily bude
dM = xdF = 6 2= 2ndx,

Celkovy kratiaci moment sily je mozné vypocitat’ integrovanim
M=[dM = fOrG¢7x32ndx = ”gf4¢,

vysledok sa da zapisat’ v tvare
M = My,

v ktorom M, reprezentuje direkény moment torzie

nGr* mGd*
MO = = —
21 321

kde d oznauje priemer drotu. Vychodiskom pre opis pohybu
torzného kyvadla (obr. 3) je pohybova rovnica rotujuceho tuhého
telesa[4], ktoramétvar

M =Jé,
kde J je moment zotrvaénosti telesa vzh'adom na os otacania a € je
uhlové zrychlenie rotujUceho telesa.

—_—
0

m

Obr. 3. Pohyb torzného kyvadla.

Pomocou jednotkového vektora ,5 mozno pohybovi rovnicu zapisat’
Vv tvare

—Mp = Jep,
ktory je mozné transformovat' na diferencidlnu rovnicu druhého

radu
- d2¢) -
~Modpp =]z P

Z vektorovej rovnice vyplyva skaldrnarovnica
_M ¢ = 29
J T de2’

ktord méa po zavedeni uhlovej frekvencie

w= [Mo
]
podobu harmonickej rovnice
2 d’¢

—w d) = a2
RieSenim tejto rovnice je harmonicka funkcia

¢ = posin(wt + a),
kde ¢, je amplitida a a je fézova konstanta harmonického pohybu.
Periéda pohybu bude

I EN T
w M, nGd*

z tohto vzt'ahu mozno vyjadrit’ modul pruznosti v Smyku
G = Loy
T oasT?’
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Vlozenim momentu zotrva¢nosti disku [6] s hmotnostou m
apriemerom D

= mDpD?
. B 8 ' .
je odvodeny kone¢ny vzorec pre modul pruznosti v Smyku, ktory
slizi ako model merania

16mlmD?
G =2

d4T?

3. NEISTOTA MERANIA

Ked’ze modul pruznosti v $myku je nepriamo merana veli¢ina, na
vyjadrenie jeho neistoty je mozné pouzit Gaussov zakon Sirenia
neistdt [7]. Ak je nepriamo merand veli¢ina vo funkénom vzt'ahu s
priamo meranymi veli¢inami

y = f(x1, X0, ..., Xp),
pricom priamo merané veli¢iny nezdvisia od seba,
kombinovana Standardna neistota nepriamo meranej veliciny

_ [(2ry?. 2 (ff_f)2 2 LAY
uy—\/(axl) uy, + o, uxz+"'+(axn) Uy,

V pripade merania modulu pruznosti v Smyku (23) bude vysledna
neistota merania
Ug =
OGOL2ul2+406GOd2ud2+06G0m2um2+06G0D2uD2+0
GOT2u72
Neistoty priamo meranych veli¢in, teda dizky drétu (u;), priemeru
drétu (ug), hmotnosti disku (ur,), priemeru disku (up) a periddy
pohybu (ut) su uréené z neistot typu A a typu B. Koeficienty
citlivosti ovplyviujtcich veli¢in maji tvar

0G _ 16mmD?

bude

o atr?
G _ —64mlmD?
ad ~  ast?
G _ 16mlD?
am ~ d4T?’
aG __ 32mlmD
ap ~  a‘r?
G _ —-32mmD?
aT ~ a*T3

Ak m& model merania tvar len nasobenia alebo delenia mocnin
vstupnych veli¢in
akp!
- cmqn’
podstatne jednoduchsie je vyjadrit’ relativnu neistotu merania

o (k) (1) 4 (m) 4 ()’

y a b c d
vysledkom je jednoduchy vzorec pre relativnu neistotu modulu
pruznosti v Smyku

ug _

S o @ @ ey

4. PRIEBEH MERANIA

Laboratorne cvicenia prebiehaju v laboratoriu technickej fyziky
podla harmonogramu, ktory kazdému S$tudentovi urcuje, ktort
laboratornu ulohu bude merat v danom tyzdni semestra.
Harmonogram je zostaveny s prihliadnutim na materidne
zabezpecenie laboratornych cviceni tak, aby kazdy §tudent do konca
semestra odmeral v3etky laboratérne Ulohy. Z kazdej laboratérne)

Vol. 14, issue 02

Ulohy &udenti vypracuji referd s nameranymi  hodnotami,
vypoctami a vyhodnotenim merania. Pri merani modulu pruZnosti
pomaocou torzného kyvadla Studenti pouzivaju len zakladné meracie
pristroje, dizku drétu (1) meraja ocelovym meradlom, priemer drotu
(d) meraji mikrometrom, hmotnost’ disku (m) meraju laboratérnymi
véhami, priemer disku (D) meraju posuvnym meradiom a peridda
kyvadla (T) meraju stopkami. Priebeh laboratéorneho cvi¢enia
ilustruje obr. 4, modul pruznosti pomocou torného kyvadla meria
Student na pravej strane obrazku.

Obr. 4: Priebeh laboratorneho cviéenia. Foto: Jozef Leja

5. ZAVER

Prezentovana laboratérna Uloha potvrdzuje vyznam fyzikdneho
vzdelavania ako neoddelitel'nej sucasti $tudia strojného inZinierstva.
Meranie modulu pruznosti pomocou torzného kyvadla predstavuje
vhodny priklad prepojenia tedrie s praxou, ktory umoziuje
Studentom hlbsie porozumiet’ zakladom mechaniky tuhych telies
azaroven rozvijat' experimentalne a metrologické zru¢nosti. Takéto
laboratorne cvicenia prispievaji k lepSiemu pochopeniu fyzikalnych
zakonitosti a podporuji aktivne uéenie zaloZzené na skiisenosti.
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Abstrakt Neformalna starostlivost’ predstavuje vyznamny pilier
dlhodobej starostlivosti, no je spojena s vysokou mierou zataze
neformalnych opatrovatel'ov. Prispevok sa zameriava na vyuZzivanie
informaéno-komunikaénych technoldgii v podobe socialnej sluzby
monitorovania a signalizacie potreby pomoci (§ 52 zakona ¢.
448/2008 Z. z. o socidnych sluzbéch), ktord predstavuje formu
diStan¢nej  starostlivosti, v zahrani¢i oznaCovanej pojmom
otelecare”. Cielom prispevku je preskimat’ ulohu rodinnych
prisludnikov pri zavadzani a vyuZivani tejto suzby v kontexte
neformalng starostlivosti. Vyskum bol realizovany ako kvalitativna
Stidia; vyskumu sa zucastnilo N = 8 participantov a participantiek.
Redlizovali sme expertné polodtruktdrované rozhovory s
poskytovateI'mi socialnej sluzby a expertmi v oblasti starostlivosti o
starSich l'udi. Analyza dat ukazuje, Ze inicidtormi zavadzania tejto
sluzby su casto rodinni prislusnici, najmd v situaciach, ked
kombinuji précu a starostlivost alebo ziju v geografickej
vzdialenosti. Sluzba monitorovania a signalizécie potreby pomoci sa
tak javi ako podporny nastroj neformélng starostlivosti, ktory ju
nenahradza, ale moze prispiet’ k jej udrzatelnosti a k prevencii
indtitucionalizacie starsich l'udi.

Kriacové dova Socidne dluzby. Telecare. Socia aarms.
Neformalna starostlivost’. Informaéno-komunikaéné technologie.
Starnutie.

1. STARNUTIE POPULACIE V KONTEXTE
SOCIALNYCH SLUZIEB A NEFORMALNEJ
STAROSTLIVOSTI

Starnutie populécie patri aktudlne medzi najfrekventovanejSie
demografické a socidno-politické témy (Kacerova, Ondackova,
2015; Sprocha, Duréek, 2019; Fodor et al, 2021). Predikcie
populaéného vyvoja dlhodobo upozoriuji, Zze pocet starSich T'udi
bude postupne narastat’. Predpoklada sa, Ze v roku 2030 budl osoby
vo veku nad 60 rokov tvorit’ viac ako 25 % obyvatel'stva Eurdpy.
Svedcia o tom aj aktudlne trendy, ked’ za poslednych desat’ rokov
doslo k narastu poc¢tu l'udi nad 65 rokov v Eur6pskej tnii o 3,0 %;
na Slovensku je tento nérast eSte vyraznejSi, a to az 0 48 %
(Eurostat, 2024; SU, 2024). Na Slovensku mdZeme tento trend
sledovat’ uz od polovice 80. rokov minulého storo¢ia. Do roku 2050
by sa podla stredného variantu mal podiel starSich I'udi priblizit’ az k
30 %, zo stcasnych 18,35 % (Bleha et al., 2018; Sprocha et 4.,
2024). Starnutie populécie predstavuje vyzvu, ktord vytvéra tlak na
zabezpecovanie kvalitnej a udrzatelnej starostlivosti o starSich I'udi

a l'udi so zdravotnymi tazkostami a znevyhodnenim, ¢o na narodne;j
Urovni potvrdzuji strategické dokumenty a koncepéné materialy
(napr. Stratégia deindtitucionalizacie socidnych sluzieb a ndhradnej
starostlivosti, 2021; Stratégia dihodobej starostlivosti v Slovenskej
republike, 2021), ako g vedecké Studie (BuSova et a., 2010;
Bocakova, 2024). Starostlivost o starSich ludi je spojend s
mnozstvom néarokov a $pecifik, ktoré na individualng Grovni
zasahuju do ich kazdodenného Zivota (EPTA, 2019). Predovsetkym
ide 0 zvySené riziko vzniku ochoreni (Christensen et a., 2009),
multimorbidity, neziaducich u¢inkov lieGby (Nielsen et al., 2017;
Poelgeest et a., 2023; McGettigan et a., 2024) a zvySeng
prevalencie geriatrickych syndromov (Sanford et al., 2020; Patel,
Yeboah, 2024), ¢o priamo vedie k zvySovaniu ich odkadzanosti na
starostlivost’ ingj fyzickej osoby (Fodor et al., 2021).

V suvislosti s udrzatelnostou systému socidlnej a zdravotnej
starostlivosti je dolezitym ukazovatelom pocet rokov prezitych v
zdravi vo veku nad 65 rokov. Podl'a udajov z roku 2018 dosahuje
tento ukazovatel’ na Slovensku u Zien 4,6 roka a u muzov 4,0 roka
(SU, 2024), zatial’ &o v krajinach OECD bola priemerné dizka Zivota
v zdravi vo veku 65 rokov v roku 2021 10 rokov u Zien a 9,6 roka u
muzov (OECD, 2023). Pri predikovanom ndraste poctu star§ich I'udi
a vplyve rizik spojenych so starnutim nie je mozné, aby sGcasny
systém socidlnegj a zdravotne] starostlivosti pokryl potreby starniicej
populacie po finanénej, personalnej a organizaénej stranke (Stratégia
deindtitucionalizécie socidnych duZieb a ndhradnej starostlivosti,
2021). Na tdto situaciu reaguju vliady opatreniami smerujacimi k
presmerovaniu zodpovednosti za starostlivost’ o starSich I'udi na ich
blizkych a rodinnych prislusnikov. Prikladom je reforma
financovania socidnych sluzieb na Slovensku, ktora smeruje k
podpore starostlivosti o starSich I'udi v ich prirodzenom prostredi a
za pomoci neformalnych opatrovatelov (Koncepcia financovania
socidlnych sluzieb, 2024). Na tento posun upozoriioval uz Beesley
(2006), podla ktorého zvysenie dopytu po sluzbach a nedostatok
prostriedkov na ich financovanie povedu k tomu, ze star$i l'udia
budi Coraz viac odkazani na neformalnu starostlivost’.

Do popredia sa v kontexte uvedenych zmien dostavaji nové
inovativne pristupy v oblasti starostlivosti a sluzieb pre star§ich 'udi
odkézanych na pomoc ing fyzickej osoby. Medzi tieto iniciativy
dihodobo patri deindtitucionalizacia socidlnych duzieb, podpora
aktivneho starnutia a téma zlepSovania kvality Zivota starnicej
populécie (napr. Skyba, 2017; Cangéar, 2018; Stokke et al., 2021;
Nérodny program aktivneho starnutia 2021 — 2030). Klucova
poziciu v oblasti budovania udrzatelného systému starostlivosti
zohrdva implementdcia a vyuzivanie informac¢no-komunika¢nych
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technol agii (Repkova, 2017), ktoré predstavuj efektivne a dostupné
rieSenie pre rozne cielové skupiny, nielen osoby vysSieho veku.
Hoci zotrvanie v prirodzenom prostredi je Casto povazované za
najvhodnegiSiu aternativu starostlivosti (Horehgjova et al., 2023),
nemusi byt idedlnym rieSenim pre vSetkych starSich I'udi, najmé z
hladiska zvyseného rizika padov (Uhrickova et al., 2018; Kosutzka,
2022), zhorSenia zmyslovych schopnosti, zniZzengj mobility
(McGettigan et al., 2024) alebo osamelosti (Balogové et al., 2018).
V takychto pripadoch sa moze ako alternativa ukazat’ institucionalna
starostlivost’, ktor je vSak potrebné citlivo zvazovat, vratane jej
dostupnosti a vplyvu na kvalitu Zivota star§ich l'udi (Cangar, 2018).
Aj preto je nevyhnutné hladat a implementovat nédkladovo
efektivne alternativy, ktoré dokazu reagovat’ na Specifické situdcie a
potreby starSich T'udi tak, aby mohli ¢o najdlhSie zotrvat' v
prirodzenom prostredi. V tejto sivislosti sa vyuZzivanie informaéno-
komunikaénych technologii, resp. diStancnej starostlivosti, javi ako
efektivne a dostupné rieSenie pre rézne cielové skupiny (Tchalla et
al., 2023). Na stGc¢asnom trhu mozno pozorovat §iroké spektrum
technologickych zariadeni uréenych pre starSich I'udi a zdravotne
znevyhodnené osoby, ktoré ponikaju nové moznosti starostlivosti a
prispievaju k budovaniu modelu udrzatel'nej dlhodobej starostlivosti
(Byrneet al., 2018).

1.1 Neformalna starostlivost’ o starS§ich Pudi v kontexte
vyuZivania digitalnych a informaéno-komunikaénych
technol ogii

Pri téme starostlivosti o starsich Pudi méZeme globalne hovorit
oformdlng  aneformdng  starostlivosti. Pod  formanou
starostlivostou rozumieme komplex réznych sluzieb, ktoré
poskytuju kvalifikovani odbornici. Neformalna starostlivost’” byva
zabezpecovana vylucne blizkymi 'ud’'mi, priate'mi ¢i rodinou, avSak
prevazne na laickom, Castokrat intuitivnom zéklade (Repkova et al.,
2010; OECD, 2022). Podla odbornikov aodborni¢ok prave
neformalny sektor — rodina, priatelia ¢i blizki Pudia — zabezpecuje
prevaznu Cast starostlivosti o starSich ludi, ktori st odkazani na
starostlivost’ (OECD, 2022). Zaroven az 89 % ob&anov Slovenskej
republiky preferuje zotrvanie osdb vySSieho veku v domécom
prostredi (Stratégia dlhodobe starostlivosti v Slovenske republike,
2021). Nie kazdéa rodina je schopna aochotna zabezpedit’ potrebnu
starostlivost’ starSiemu ¢lenovi, preto zohrava doélezitu tlohu aj
formany systém starostlivosti (napr. Hatér, 2011).

Napriek tomu mozeme neformalnu starostlivost poskytovanu
blizkymi ludmi alebo rodinnymi prislusnikmi povazovat za
dolezity komponent budovania udrzatelného systému dihodobej
starostlivosti 0 star$ich I'udi, ¢o priamo koresponduje aj s ndrodnymi
stratégiami (napr. Stratégia deindtitucionalizécie socidlnych sluzieb
anéhradng starostlivosti, 2021; Stratégia dihodobej starostlivosti
v Slovenskej republike, 2021; Koncepcia financovania socialnych
sluZieb, 2024).

V tomto ¢lanku oznacujeme
opatrovatel'/neformalna opatrovatel’ka* osobu, ktord poskytuje
neplatend aneforméalnu starostlivost’ alebo oporu prevazne
rodinnym prislusnikom, partnerovi alebo blizkym I'ud’om (Steils et
al., 2021). V pozicii neformalnych opatrovatelov sa mézu ocitnut’
osoby, ktoré¢ bud’ priamo poskytuji, alebo organizuju starostlivost’
0 blizku osobu (Jefabek et al., 2005). Na Slovensku je neformalna
starostlivost’ prevazne spajana s osobami, ktoré pobergju prispevok
na opatrovanie (vid' 447/2008 Z.z. openaznych prispevkoch na
kompenzaciu tazkého zdravotného postihnutia) (Bednarik, 2024),
ktoré boli centrom zaujmu g viacerych $tudii (Repkova, 2009z
Repkova, 2009b). Specifickou a pomerne latentnou skupinou, ktora
je Casto opominana, sU pracujuci neformalni opatrovatelia, ktori
starostlivost’ poskytuju popri zamestnani. Najcastejsie ide o dospelé

terminom ,.neformalny
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deti azivotnych partnerov (prevazne Zeny) (Jefdbek et al., 2005;
Bodnérova et al., 2005; Boer et al., 2019). V oboch pripadoch je
potrebné zdoraznit, Ze neformalni opatrovatelia Celia zatazi, ktora je
viacdimenziondlnym konS&truktom améze viest ku socidlnym,
finanénym, somatickym a psychologickym problémom
(Sigurlaugardottir et al., 2025; Agren, Wallroth, 2025). Vzhl'adom
na to je potrebné hovorit o moznostiach podpory, ktoré mézu
neformalni  opatrovatelia vyuzivat na zmiernenie zataze
vyplyvajlce z poskytovania starostlivosti osobe vySSieho veku
(Wong et a., 2025).

V eurdpskom priestore mdzeme sledovat’, Ze asistenéné technologie
zaGinaju byt uznavané ako néstroj podpory zotrvania starSieho
¢loveka na mieste (European Ageing Network, 2019; Yaylagul et
al., 2022). Hvali¢-Touzery et al. (2022) zaroven zdoraziujt, Ze malo
priestoru sa venovalo tomu, aky prinos ma pouZivanie tychto
technolégii pre neformalnych opatrovatelov. Technologie, ktoré
umoziuji starostlivost na dialku, boli pritom navrhnuté ako
potencidlne moznosti pomoci aj neformalnym opatrovatelom
(Davies et al., 2013). Zahtiaju Siroku $kalu zariadeni ,,telecare®, ako
sii rézne osobné alarmy (napr. SOS néramky), senzory prostredia
(senzor plynu, dymu, teploty ainé), zariadenia siivisiace s mabilitou
(senzor padu, senzor dveri, senzor pohybu, GPS lokéator) a systémy,
ktoré sluzia na pripomenutie napr. uzitia lieckov (Hvali¢-Touzery et
al., 2022).

V slividlosti  svyuzivanim technol6gii, ktoré zapada do modelu
diStanénej starostlivosti, sa stretdvame svySSie uvedenym
konceptom ,telecare”. Tento pojem je pomerne métlci, lebo ma
viacero definicii. V nafom ¢lanku vztahujeme pojem ,telecare” na
technologiu, ktora na dialku pasivne alebo automaticky monitoruje
zmeny v stave alebo Zivotnom Style jednotlivca scielom riadit’
rizika, ktoré zasahuju do jeho nezévislého fungovania (Bower et al.,
2011; Bei et d., 2023). Vo vSeobecnosti definicie ,telecare” spajaju
tento koncept svyuzivanim technoldgii na podporu samostatného
zivota pre zraniteIné skupiny obyvatel'stva (napr. Peeters et al.,
2022) v ich domécom prostredi (Watson et al., 2020). Pokryva cely
rad technoldgii, od socidnych alarmov az po novsie formy, ktoré
zhromazd'uji  aprendSgu  informécie  automaticky  do
monitorovacich centier (Beech, Roberts, 2008; Steventon et al.,
2013).

Za prijatim technolégii aich vyuZivanim v starostlivosti o osoby
vyssieho veku vplyva niekol’ko faktorov, ktoré blizsie popisal
Huang et al. (2024), ktori d’alej dopliiajt, e Pudia si ich asto
indtaluji azabezpeuju sami, bez priamej vizby na monitorovacie
centrd. Druhou perspektivou je, kedy vyuZivanie technolégii na
vysSie uvedeny tcel mdze byt spojené s poskytovanim sociélnej
sluzby. Na Slovensku hovorime konkrétne o sociang sluzbe
monitorovania asignalizécie potreby pomoci (852 zakona
¢. 448/2008 Z. z. o socialnych duzbach). Histéria poskytovania tejto
suzby je spojena so zakonom o socidnych duzbach; zavedenie
sluzby reflektovalo zmeny viazané na transforméciu socianych
sluzieb (vid’ Koncepcia transformacie socialnej sféry, 1996) (Krupa
et a., 2007). Tao duzba sa zaradila medzi socidne suzby
svyuzitim informa¢no-komunika¢nych technologii, pricom jej
zamerom je podpora zotrvania ¢loveka v jeho prirodzenom prostredi
(Cangér, Machadikovd, 2018; Repkovd, 2017) améa siny
preventivny charakter, nakolko dokaze prispiet’ k minimalizécii
rizik spojenych so zvySenou potrebou starostlivosti vo vySSom veku
(Brownsell et al., 2007). Zarovei by sme nemali zabudat,, ze nejde
o univerzalny néstroj rieSenia starostlivosti o starsich Pudi a musi ich
sprevadzat’ aj dalSie sluzby (Eccles, 2020). Existuje aj cast’
populacie, pre ktori nie st technolégie vhodné, mézu pre fiu
posobit’ rusivo alebo zasahovat’ do jej autonomie (Draper, Sorrell,
2013).
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Monitorovanie asignalizacia potreby pomoci je socidna suzba
poskytovana fyzickej osobe, ktora ma nepriaznivy zdravotny stav
(Repkova, 2017). Podl'a § 52 ods. 2 je monitorovanie asignalizacia
potreby pomoci poskytovanim nepretrzitej, diStan¢nej, hlasovej,
pisomnej (krétka textova sprava) aebo elektronicke) komunikacie
s fyzickou osobou prostrednictvom signalizacného zariadenia alebo
audiovizualneho zariadenia napojeného na centralny dispec¢ing.
Poskytovanie neformédne starostlivosti o blizku osobu vySSieho
veku avyuzivanie rdznych technologii suvisi spoloéne. Viaceré
zahrani¢né vyskumy ukazuji, Ze vyuzivanie nastrojov ,telecare®,
u nas znamych pod socidlnou sluzbou monitorovania asignalizécie
potreby pomoci, ma pozitivny vplyv na stres a napétie neformanych
opatrovatel'ov (napr. Davies et al., 2013). Niektoré z nich dokonca
potvrdzuji, Ze vyuZivanie technolégii umoznilo niektorym
neformalnym opatrovatelom znovu sa venovat’ zal'ubam, vzdelavat’
sa asocializovat’ sa, ¢im sa zniZila ich socialna izolacia (Watson et
al., 2020).

Ciel'om tohto prispevku je preskumat’, aka ulohu zohravaja rodinni
prisludnici ablizke osoby pri zavddzani avyuZivani informaéno-
komunikaénych technolégii (socidne) sluzby monitorovania
asignalizécie potreby pomoci) v starostlivosti o starsich ludi vich
domacom prostredi, v kontekste neforméalngj starostlivosti.

2. METODY

Vyskum bol realizovany ako kvalitativna Stadia zamerana na
skimanie  poskytovania socidng  sluzby  monitorovania
asignalizécie potreby pomoci (852 zakona &.448/2008 Z.z.
osocidlnych sluzbach), ktorda predstavuje formu diStancnej
starostlivosti realizovane;j prostrednictvom informacno-
komunikaénych technoldgii, v zahranicnej literature oznacovana ako
Jtelecare” alebo , socia alarms*. Data boli ziskané prostrednictvom
N = 8 expertnych polostruktirovanych rozhovorov, realizovanych s
poskytovatel'mi uvedenej socialnej sluzby a expertmi/expertkami na
oblast’ starostlivosti o osoby vySSieho veku. Vyber participantov
aparticipantiek prebiehal zamernym vyberom so zameranim na
odborné skisenosti, Specifické znalosti aaktivnu Gcast na
formovani alebo implementacii skiimanej socialnej sluzby, pricom
do vyskumu boli zapojeni zastupcovia azastupkyne verejného
amimovladneho sektora (napr. Doringer, 2021). Scenére
rozhovorov boli prispdsobené participantom na zaklade ich
Specifickych znalosti o dangj sluzbe askisenosti. Rozhovory boli
nahravané, doslovne prepisané aanalyzované pomocou tematickej
analyzy (Braun, Clarke, 2012), ktora umoznila identifikovat’ témy
relevantné k stanovenému ciel'u. Vyskum bol realizovany v stlade
setickymi  principmi; vSetci participanti aparticipantky boli
oboznameni sciel'om a priebehom vyskumu, acast’ bola dobrovol'na
azaloZzend na podpisanom informovanom suhlase. Vyskum bol
podporeny g Etickou komisiou Univerzity Matgja Bela v Banskej
Bystrici pod ¢. z.: 371/2024.

3. VYSLEDKY

VyuZivanie informa¢no-komunikaénych technoldgii v starostlivosti
o star§ich I'udi formou monitorovania a signalizécie potreby pomoci
(oznaované aj ako ,telecare®) (vid. Repkova, 2017) bolo
v rozhovoroch opakovane spgané scielom podporit’ zotrvanie
starSich 'udi v domécom prostredi apredist’ ich institucionalizacii
(napr. Botsis, Hartvigsen, 2008), si vSak & autori, ktori
k presadzovaniu tychto zaverov pristupuja miernejSie (Bayer et al.,
2007). Ako uvadzame vySSie, v narodnom kontexte hovorime
0 poskytovani socialnej sluzby podl'a § 52 zakona ¢. 448/2008 Z. z.
o socianych sluzbach. Na poskytovanie uvedenej socidng sluzby
sa vyuzivaju informa¢no-komunikaéné technologie, najmé telefon,

Vol. 14, issue 02

fax alebo internet. V pripade osbb snepriaznivym zdravotnym
stavom ide osignalizatné zariadenia (zariadenie, ktoré vysiela
signd o potrebe pomoci) aebo audiovizudne zariadenia (napr.
napisanie krétke textovel spravy), ktoré ma osoba vo vlastng
domécnosti  snapojenim na centrdlny dispeding. Z pohladu
vyuZivania tychto technolégii ako socidlngj duzby je potrebné
skonstatovat,, ze tato sluzba je stale pomerne marginalna (napr.
Repkova, 2017; Spréva o socialnej situacii obyvatel'stva Slovenskej
republiky zarok 2024). Jednym z dévodov, preco je tato sluzba stale
margindna, moze byt pretrvavajica orientacia na sluzby
poskytované formou osobného kontaktu:

» V SoCialnych sluzbach sa ucime tomu chapat, aké moznosti to moze
poskytnut, a najmd nastavit ich vyuzivanie tak, aby tieto moznosti
ludia nevnimali ako ohrozenie naturdlnej Starostlivosti, ktorej
zakladny normativ je dany v personalnom kontakte a interakciach.”
(Expertka 1)

Participanti  aparticipantky vnimali  implementaciu  tychto
technol6gii do socidlng starostlivosti o starsich Tudi ako sGcast’
systémového rieSenia vyziev spojenych so starnutim populé&cie.
Z perspektivy dostupnosti audrzatelnosti socidlnych sluzieb mozu
technologie  prispiet  k budovaniu  udrzatelného  systému
starostlivosti, najmé v kontexte obmedzenych kapacit pobytovych
zariadeni socidnych sluZieb.

,,Starnutie populdcie je velmi vyrazné. Slovensko zatial’ na tom nie
je najhorsie. Ale za pdr rokov mad byt jednou z najstarSich krajin
v réamci Eurépy. Preto aj verejny sektor si uvedomuje, Ze tieto sluzby
su lacnejsie, ako dat cloveka do zariadenia. Lebo to je
neudrzatelné.  (Expertka 2)

., Prinosom tejto sluzby je to, Ze sa dd poskytnut’ mnohym [ludom
naraz za najmenej penazi. *“ (Poskytovatel 1)

Z perspektivy starSich l'udi je vyuzivanie tychto technoldgii spajané
predovSetkym s minimalizéciou rizik, ktoré by mohli viest’ k strate
autonémie anasedng in&titucionalizacii. Implementécia duzby
monitorovania a signalizécie potreby pomoci je vnimana ako spdsob
podpory zotrvania starSicho ¢loveka v prirodzenom prostredi ¢o
najdihsie:

,,S'lyridsat’ zachrdanenych  Zivotov, dokdzatelne
zachrdnenych zivotov od lekdrov. “ (Poskytovatel’ 1)

potvrdenych

Vyuzivanie sdluzby monitorovania asignalizacie potreby pomoci
(852 zakona ¢&.448/2008 Z.z. osocidlnych sluzbéach) ar6znych
asistenénych technologii ma svoje opodstatnenie aj pre skupinu
blizkych T'udi, rodinnych prislusnikov, ktori moézu zastavat’ rolu
neformalneho opatrovatela (Poskytovatel’ka 3). Participanti
aparticipantky zdoraznili, ze sudasné demografické a socidne
zmeny, nagjma migracia mladSich generécii za pracou arastlica
mobilita, vedu k situacidm, v ktorych star$i l'udia zostavaju osameli,
Casto aj vo vidieckom prostredi. V tomto kontexte sa vyuZivanie
technologii javi ako jeden znastrojov, ktory moéze podporit
poskytovanie starostlivosti na dialku a odlahéit rodinnych
prisludnikov, napr. g v ¢ase, ked’ st v zamestnani.

Tu je v8ak dolezité rozlisovat medzi vyuzivanim socialng sluzby,
kde hovorime o kvalifikovanom zésahu, akomerénymi produktmi.
Neformdni opatrovatelia s mozu technolégie, ako sii kamerové
systémy, mobilné aplikacie, SOS naramky ¢&i hodinky, volne
zakupit' a pouzivat bez napojenia na dispecing, ¢o z hl'adiska
participantky predstavuje zésadny rozdiel zhladiska kvality
arychlosti reakcie v krizovej situacii:
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,Vviem, Zze znami mali kamerovy systém, v mobilnom teleféne
pozorovali rodicov a nebola to Ziadna sluzba, cize su dostupné na
trhu aj takéto nastroje. Tato sluzba je zaujimava preto, Ze je to
kvalifikovany zasah. Nie to technologické vybavenie, ale to, ze
niekto kvalifikovane vyhodnoti situaciu a okamzite poskytne pomoc.
Lebo ked’ aj ako rodinny prislusnik na tej kamere vidim, Ze sa nieco
stalo, kym dobehne Cclovek, kym zavold pomoc... Tu si clovek
okamzite stlaci a méze mat privolani pomoc. * (Expertka 1)

Rodinni prisludnici ablizki Fudia zastavaju pri vyuzivani tychto
technologii  ddlezitd poziciu. Vo vidcsine pripadov byva
poskytovanie tejto sluzby iniciované prave rodinnymi prislusnikmi
alebo blizkymi osobami, ktoré pocituji obavy o bezpecnost’
starSiecho cloveka. Nakolko neformalna starostlivost’ nemusi byt
vzdy len oposkytovani priamegj starostlivosti, mdzeme 4
vyhladanie a zabezpelenie tejto sluzby povazovat za formu
organizécie a zabezpecovania starostlivosti:

» Deti, ktoré maju strach o rodicov, tak tie si tie sluzby objednajii...
(Expertka 2)

» Pri podani Ziadosti je vicsinou rodina. ““ (Poskytovatelka 2)

Motiv Kk zavedeniu tejto sluzby byva Casto spojeny s vznikom
konkrétngj krizove situacie, ngjméa pady alebo situécie, v ktorych si
star§i Glovek nevedel privolat pomoc. Co méZeme v podstate
povazovat za limit:

., Bezne sa nam stava, Ze nam zavola dcéra, vaucka alebo niekto
pribuzny, ze babka nam spadla, cell noc lezala v kipelni, nikto
nevedel, co sa stalo, a ona si nevedela privolat pomoc. Ked' sa uz
dostani do tej nudze, tak vtedy nds pribuzni oslovujii, hladajl
rieSenia, ¢o by mohli... “ (Poskytovatelka 4)

Participanti a participantky rovnako zdoraznili, Ze socidna sluzba
monitorovania asignalizacie potreby pomoci je zaloZzend na
prepaani viacerych aktérov — starSicho ¢&loveka, rodiny
aposkytovatela sluzby. Rodinni prislusnici vystupuji mnohokrat
v pozicii dohliadgjicich osdb, ktoré si informované v pripade
nedtandardnej situécie:

, Tato sluzba spdaja ludi dokopy, spdja cloveka vriziku sjeho
blizkymi, rodinou. Cize tu je absoliitne klvicové vysvetlovat' rodindm
podstatu tejto sluzby, jednak recipientskgl populacii a rodinam. Je
to sluzba robend ludmi pre ludi. Aje oludoch, ona je len
podpornym  mechanizmom, ktory pomaha operativnejSie
komunikovat tymto trom zlozkam. Velmi casto je tato sluzba o tom,
Ze clovek si urci blizku osobu, ktord ma byt informovand v pripade
krizovej situdcie. Cize to je triangel. Nie dvojicka — persondl
a odkézan4 osoba.” (Expertka 1)

»Za dohliadajuce osoby byvaju urceni rodinni prislusnici. Ak je
c¢lovek v ohrozeni, nastala nejakd neStandardna situacia. Rodine
pride informacia. “ (Poskytovatelka 3)

,Sme radi, ked' su tam aj rodinni prislusnici, ale nie vzdy to tak
funguje. Casto si ale vpozicii oprévnenych osdb avedia sa
Vpripade potreby dostavit na miesto do piatich minut.
(Poskytovate!’ 1)

» My sme len médium medzi prijimatelom socialnej sluzby
azachrannymi  ZloZkami, respektive medz rodinou, pribuznymi
a prijimatelmi socidalnej sluzby.** (Poskytovatelka 4)

V slvidlosti sprinosmi poskytovania uvedengl sluzby participanti
aparticipantky zdoéraziiovali jej prevenény charakter. Zarovei
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poukazovali aj na jej ekonomicka dostupnost’, flexibilitu a podporny
charakter:

., Dihsie mézu byt doma... a stoji to malo, je to lacneiSie ako
cokolvek iné.* (Expertka 2)

» Priviastky: doplnkovy a prechodny. V niektorych pripadoch to
moze byt aj prechodné riesenie. Dajme tomu, pomoc poskytuje
rodina, je sebaobsluznd, vie zabezpecit monitoring beznymi
nastrojmi, prostriedkami, za bezného chodu, lebo byvaju vedla seba,
alebo odidu niekde na prechodn( dobu.” (Expertka 1)

V niektorych pripadoch sa moézeme stretnat’ aj sjg priviastkom
doplnkova:

., Pretoze je to dohlad na dialku, rodina si vie skontrolovat, ¢i sa
nahodou nedeje nieco nestandardné, c¢o by ohrozovalo samotného
cloveka. “ (Poskytovatel’ 4)

4. DISKUSIA

Poskytovanie neformélng) starostlivosti osobam vysSieho veku v ich
prirodzenom prostredi moéZzeme vnimat’ ako formu neplatenej prace,
podobne ako domace prace ¢i starostlivost’ o deti (Labbas, Stanfors,
2025). Neformani opatrovatelia s0 povaZzovani za jeden
zklaiCovych pilierov starostlivosti o star§ich Tudi, ktori celia
zévaznym zdravotnym tazkostiam alebo znevyhodneniu (Feinber,
2019). Poskytovanie neformalng starostlivosti so sebou prindsa
mnozstvo nakladov, ktoré su Casto nepriame a nesie ich samotny
neformalny opatrovatel’ (Forden, 2025). Zataz, ktorej st vystaveni,
moze viest az k zvySenému riziku vyhorenia amoéze zhorsit' ich
dusevné aeho fyzické zdravie (Fenstermacher et al., 2022; Soh et
al., 2025), ¢o potvrdzuje potrebu hl'adania nastrojov, ktoré by mohli
tuto zat'az aspon Ciastone zmierniovat'.

V tomto kontexte sa vyuzivanie informa¢no-komunikaénych
technolégii  prostrednictvom  socidlngl  sluzby  monitorovania
asignalizécie potreby pomoci (852 zékona ¢&.448/2008 Z.z.
o socianych sluzbéch) javi ako jeden zmoZznych podpornych
mechanizmov pre neformalnych opatrovatel'ov. Vyuzivanie tychto
technoldgii v podobe socialnej sluzby moézeme radit’ medzi sluzby
zapadajlce do ramca ,telecare”, hoci charakter, aky ma socidna
sluzba dnes, ma skér podobu ,socia alarms’ nez komplexng
intervencie ,telecare, ktorda by =zahfnala Siroké spektrum
preventivnych, podpornych a d’alsich opatreni.

Hoci téma neformédlng starostlivosti nebola v empirickych datach
explicitne pomenovand, andyza  vypovedi expertov
aposkytovatel'ov socialnej sluzby ukazuje, Ze sluzba monitorovania
asignalizacie potreby pomoci je sneformalnou starostlivostou
prepojend na Urovni praxe, aktérov a funkcii, ktoré plni. Tento vztah
sav déatach objavoval v slivislosti s opisom rozhodovacich procesov,
iniciaénych mechanizmov a participacie rodinnych prislusnikov na
poskytovani uvedengl socidng dluzby. Vyskum ukézal, Ze
inicidtormi poskytovania socialnej sluzby nie su vzdy star$i I'udia,
ktorym hrozi riziko, ae ich rodinni prisludnici, ngjma deti, ktoré
pocituji obavy o bezpetnost’ rodicov v ¢ase, ked’ nemozu fyzicky
byt pritomni. Prikladom moéze byt cas, ked maji pracovné
povinnosti, alebo situdcie, kedy rodinni prislusnici  Zija
v geograficky vzdialengjSich regiénoch (Spann et a., 2021).
Samozreime, rodinni  prisusnici ablizki Tudia nevstupuju do
procesu poskytovania socidng sluzby len ako inicidtori alebo
sprostredkovatelia, ae aj ako aktivni Gcastnici v starostlivosti, napr.
v Ulohe dohliadajlcej osoby aebo kontaktngj osoby v pripade
krizovych situécii. Sluzba tak nepredstavuje nahradu neformalnej
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13.

starostlivosti, ale nastroj, ktory moéze jej poskytovanie ulahéit,
minimalizovanim rizika na strane opatrovanej osoby.

Zaroven je dolezité zodpovedat otazku, aky je rozdiel v poskytovani
socidlngy sluzby monitorovania asignalizacie potreby pomoci
v porovnani skomerénou technolégiou, ktora méze byt pre
mnohych neformanych opatrovatelov jednou z aternativ. Ich
najvyraznej§i rozdiel spociva v kvalifikovanom zésahu, to znamena,
ze pri komerénych technologiach absentuje odborna intervencia zo
strany profesiondla, ktory je pritomny na dispecingu a vyhodnocuje
vzniknuté situécie.

Monitorovanie asignalizécia potreby pomoci ma presah do oblasti
neformélng starostlivosti. V tomto zmysle ju mozno vnimat' ako
podporny nastroj neformalng starostlivosti, ktory ju nenahrédza, ale
v mnohych pripadoch ulahcuje. Prispevok poukazuje na fakt, Ze

vyznam technologii

mozno analyzovat’ zrbznych perspektiv

acielovych skupin.

Zdroje

1

10.

11.

12.

Agren, A., Wallroth, V. (2025). Representations of informal
caregiving of older adults in the Swedish news media. Social
Problems. 00, p. 1-15. https://doi.org/10.1093/socpro/spaf073.
Balogova, B. et al. (2018). Social Loneliness and Social Support
in the Elderly. Ad Alta: Journal of Interdisciplinary Research.
8(2), 2018. p. 158.

Bayer, S. et a. (2007). Assessing the impact of a care
innovation: telecare. System Dynamics Review. 23, p. 61-80.
https://onlinelibrary.wiley.com/doi/pdf/10.1002/sdr.361.

Beech, R., Roberts, D. (2008). Assistive technology and older
people: research briefing. London : Socia Care Institute for
Excellence, 2008. https://www.researchgate.net/profile/Di
aneRoberts4/publication/242769349 .

Beesley, L. (2006). Informal Care in England. Wanless Social
Care Review. 14(5). https://www.scirp. org/reference/reference
spapers?referenceid=3481276.

Bednarik, R. (2024). Sav socidlngj ochrany na Sovensku.
Bratislava: IVPR, 78 p.

Bei, E. et a. (2023). Barriers, facilitators, and motives to
provide distance care, and the consequences for distance
caregivers: A mixed-methods systematic review. Social Science
& Medicine. 321. https://doi.org/10.1016/j.socscimed.20
23.115782.

Bleha, B. et a. (2013). Prognéza populacného vyvoja
Sovenske republiky do roku 2060. Bratislava : INFOSTAT. 81
p.

Bocakova, O. (2024). Vyzvy pre verejnil spravu a socidlne
sluzby na Slovensku. Vergind spréava a sociélna politika. 3(2),
19-36. https://doi.org/10.25142/vssp.2023.006.

Bodnarova, B. et a. (2005). Vyskum potrieb poskytovania
sluzieb pre rodiny zabezpelujuce starostlivost o odkazanych
¢lenov. Bratislava : Stredisko pre studium prace a rodiny.

Botsis, T., Hartvigsen, G. (2008). Current status and future
perspectives in telecare for elderly people suffering from
chronic diseases. Journal of Telemedicine and Telecare. 14. P.
195-
203.https://www.researchgate.net/profile/GunnarHartvigsen/pub
lication/5322568.

Bower, P. et a. (2011). A comprehensive evaluation of the
impact of telemonitoring in patients with long-term conditions
and social care needs. protocol for the whole systems
demonstrator cluster randomised trial. Health Services
Research. 11(184). http://www.biomedcentral.com/1472-6963/
11/184.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

Vol. 14, issue 02

Braun, V. - Clarke, V. (2012). Thematic analysis. In. Cooper, P.
M. et a. (2012). APA handbook of research methods in
psychology. Bristol : APA, 2012.

Brownsell, S. et al. (2007). The role of telecare in supporting the
needs of elderly people. Journal of Telemedicine and Telecare.
13(6). https://doi.org/10.1258/135763307781644870.

BusSovd, B. et a. (2010). Udrzatelné financovanie socidlnych
sluzieb pre starsich ludi - vybrané otazky. Bratislava : Interlinks.
10p.

Byrne, A. C. et d. (2018). A Review and Classification of
Assisted Living Systems. Information.

Cangér, M. (2018). Prechod z in&tituciondlngi na komunitna
starostlivost’ v Slovenskej republike. Bratislava : SOCIA, 2018.
154 p. https://iazasi .gov.sk/wp-content/upl oads/2022/09/Prechod
-z-institucional nej-starostlivosti_nahlad.pdf.

Davies, A. et a. (2013). Systematic review of the effects of
telecare provider for a person with socia care needs on outcomes
for their informal carers. Health & Social Care in the Community.
21(6), p. 582-597. https://doi.org/10.1111/hsc.1203 5.

Déringer, S. (2021). The problem-centred expert interview.
Combining qualitative interviewing approaches for investigating
implicit expert knowledge. International Journal of Social
Research Methodology. 21(3). https://doi.org/10.1080/13645579
.2020. 1766777.

Draper, H., Sordl, T. (2013). Telecare, remote monitoring and
Care. Bioethics. 27(7), 2013. P. 365-372. https.//onlinelibrary.
wiley.com/doi/pdf/10.1111/j.1467-8519.2012.01961.x.

Eccles, A. (2020). Remote care technologies, older people and
the social care crisisin the United Kingdom: a Multiple Streams
Approach to understanding the “silver bullet” of telecare policy.
Aging & Society. 41(8), p. 1726-1747. https://doi.org/10.1017/
S0144686 X19001776.

EPTA. (2019). Technologies in care for older people.
Stockholm EPTA, 2019. 136 p. https.//eptanetwork.org
/images/document ¥minutes’EPTA _report_2019.pdf.
Eurostat.(2024) Population structure and ageing.https://ec.eur
opa.eu/eurstat/stati sticsexplained/index.phptitle=Popul ation_stru
cture_and_ageing.

European Ageing Network. (2019). Long-Term Care 2030.
https://www.ean.care/media/fileman/LTC_2030_ebook_2nd_edi
tion_v2.pdf.

Feinberg, F. L. (2019). Paid Family Leave: An Emerging
Benefit for Employed Family Caregivers of Older Adults.
Journal of the American Geriatrics Society. 67(7), p. 1336-
1341. https://doi.org /10.1111/jgs.15869.

Fenstermacher, E. et a. (2022). Informal Caregiving Burnout
Among the Sandwich Generation. Innovation in Aging. 20(6).
https://doi.org/10.1093/geroni/igac059.3115.

Fodor, J. et a. (2021). S vraskami rastl vydavky. Komentér, 6,
p. 1-9.https:/www.mfsr.sk/files/archiv/16/AWG_komentar.pdf.
Forden, J. (2025). Elder Caregiving Fregquency, Labor Force
Participation, and Work. Journal of Aging & Social Policy.
37(5), s. 740-755. https://doi.org/10.1080/08959420.2024.24226
71.

Hatar, C. (2011). Domaca verzus inStitucionalna starostlivost’ 0
nesebestaénych seniorov alebo o medzigeneraénej solidarite
inak In. Baogovd, B. (2011). Medzigeneracné mosty -
vstupujeme do roka medzigeneracnej solidarity. PreSov : FF PU
v PreSove, 2011, ISBN 978-80-555-0644-9.

Horehdova, M. e a. (2023). Dlhodoba integrovana
starostlivost’ o seniorov na komunitnej virovni. Banska Bystrica :
Belianum, 2023. 168 p.

Hvali¢-Touzery, S. et a. (2022). Factors influencing informal
carers' s acceptance of assistive telecare systems in the pre-and
post-implementation phase: A scoping study. Health & Social
Care in the Community. 30(5), p. 1484-1504. https://doi.org/1
0.1111/hsc.13840.

30



GRANT journal
ISSN 1805-062X, 1805-0638 (online)

EUROPEAN GRANT PROJECTS | RESULTS | RESEARCH & DEVELOPMENT | SCIENCE

32.

33.

35.

36.
37.

38.

39.
40.
41.
42.
43.
45.

46.

47.

48.
49.

50.

51.

52.

. MPSVaR.

Huang, H. et a. (2024). Exploring factors affecting the
acceptance of fal detection technology among older adults and
their families: acontent analysiss. BMC Geriatrics. 24(1).
https://doi.org/10.1186/s12877-024-05262-0.

Christensen, K. et a. (2009). Ageing populations: the challenges
ahead. The Lancet. 374(9696), p. 1196-1208. https://www.thela
ncet.com/journal s/l ancet/article/Pl1S0140-6736(09)61460-
4/abstract.

. Jetabek, H. et al. (2005). Rodinnd péce o staré lidi. Praha : UK

FSV.

Kacerova, M., Ondackova, J. (2015). Proces starnutia Slovenska
v eurépskom kontexte. Sovenska &tatistika a demografia. 25(3),
p. 44-58.

Koncepcia financovania socidlnych sluzieb (2024).
Kodutzkd, Z. (2022). Pady u seniorov. Bratidava :
Bratislave, 2022. 71 s.

Krupa, S. et a. (2007). Transformécia domova socialnych
sluzieb s cielom socidlnej a pracovnej integrdacie ich obyvatelov.
Bratislava : Rada pre poradenstvo v socidlnej préci.

Labbas, E., Stanfors, M. (2025) Unpaid Care for Elderly Parents
and Labor Supply Among Older Working-Age Men and
Women. Feminist Economics. 21(3), p. 72-98. https://doi.org/
10.1080/13545701.2025.2530081.

McGettigan, S. et a. (2024). Adverse Drug Reaction in
Multimorbid Older People Exposed to Polypharmacy:
Epidemiology and Prevention. Pharmacoepidemiology. 3(2), p.
208-222. https.//doi.org/10.3390/pharma 3020013.

MPSVaR. (2024). Koncepcia reformy financovania socialnych
sluzieb. Vychodiskovd pre zmenu systému financovania
socidlnych duzieb dlhodobe) starostlivosti. Bratisava
MPSVaR. 51 p.

MPSVaR. (2025). Sprava o socidlnej situdcie obyvatelstva za
rok 2024. Bratislava: MPSVaR. 336 p.

MPSVaR. (2021). Stratégia dlhodobef starostlivosti v
Sovenske) republike.  Integrovand  socidlno-zdravotna
starostlivost. Bratisava: MPSVaR. 50 p.

(2021). Nérodna stratégia deinstitucionalizacie
systému socialnych sluzieb a nahradnej rodinngj starostlivosti.
Bratislava: MPSVaR. 53 p.

MPSVaR. (2021). Narodny program aktivneho starnutia na
roky 2021-2030. Bratislava: MPSVaR.

Nielsen, C. R. et a. (2017). Disparities in multimorbidity across
Europe-Findings from the SHARE Survey. European Geriatric
Medicine. 8(1), p. 16-21. https://doi.org/10.1016/j.eurger.2016
.11.010.

OECD. (2023). Health at a Glance 2023 — OECD Indicators.
Paris : OECD Publishing, 234 p. ISBN 978-92-64-94896-9.
Patel, N., Yeboah, J. (2024). Multimorbidity in the Era of
Increasing Life Expectancy and Aging Population. European
Journal of Heart Failure. 26(4), p. 869-870. https://doi.org/10.1
002/gjhf.3243.

Pecters, M. J. et al. (2012). Factors influencing the adoption of
home telecare by elderly or chronically ill people: a national
survey. Journal of Clinical Nursing. 21(21-22), p. 3183-3193.
https://doi.org/10.1111/j.1365-2702.2012.04173.x.

Poelgeest, E. et a. (2023). Optimizing pharmacotherapy and
deprescribing  strategies in older adults living with
multimorbidity and polypharmacy: EuGMS SIG on
pharmacology position paper. European Geriatric Medicine. 14,
p. 1195-1209. https://doi.org/10.1007/s41999-023-00872-0
Repkovd, K. (2017). IKT a socidlne sluzby pre starSie osoby. In.
Sance a limity seniorov v sicasnej modernej komunikdcii.
PreSov : FF PU v PreSove, s. 113-122. https://www.unipo
.sk/public /media/44189/repkova.pdf.

Repkova, K. et d. (2010). Dihodoba starostlivost o starsich ludi
na Jovensku a v Euwrdpe (I). Neformdlna starostlivost.
Bratislava: IVPR, 2010. 164 s. ISBN 978-80-7138-130-3.

UK v

53.

54.

55.

56.

57.

59.

61.

62.

63.

65.

66.

67.

68.

69.

70.

Vol. 14, issue 02

Repkova, K. (20098). Podpora rodinmych opatrovatetiov/liek -
nastroj efetkivneho zosuladovania prdce a opatrovania: sprava z
rieSenia vyskumnej itlohy VU ¢ 2405. Bratidava: MPSVaR. 79 p.
Repkovd, K. (2009b). Pro-zamestnanecka perspektiva neforme
opatrujUcich osdb. Rodina a praca. 5, p. 31-48.

Sanford, M. A. et a. (2020). High prevalence of geriatric
syndromes in older adults. PloS One. 15(6), https://doi.org/10.13
71/journal.pone.0233857.

Sigurlaugardottir, S. et al. (2025). Elements of burden among
informal caregivers of community-dwelling older adults
receiving home care nursing: across-sectiona study on health
status, well-being, and gender differences. BMC Geriatrics.
25(623). https://doi.org/10.1186/s12877-025-06320-X.

Skyba, M. (2017). Vplyv IKT na kvditu Zivota a aktivne starnutie
seniorov. In, Balogov, B. e d. (2017). Sance a limity seniorov v
sucasnej modernej komunikdcii (negativna a pozitiva IKT v zZivote
seniorov). Prefov : FF PreSovsk4 univerzita, 2017. 225 s.

. Soh, C. X. et al. (2025). Prevalence of depression anxiety, burden,

burnout, and stress in informal caregivers: An umbrela review of
meta-analyses. Archives of Gerontology and Geriatrics Plus. 2(3).
https://doi.org/10.1016/j.aggp.2025.10019 7.

Spann, A. et a. (2021). Benefits and barriers of technologies
supporting working carers — A scoping review. Health and Social
Care in the Community. https://doi.org/10.1111/hsc.1342 1.

. Steils, N. et a. (2021). Carer’s involvement in telecare provision

by loca councils for older people in England: perspectives of
council telecare managers and stakeholders. Aging & Society.
41(2), p. 456-475. https://doi.org/10.1017/S0144686X 1900120 X.
Steventon, A. et al. (2013). Effect of telecare on use of health
and socia care services: findings from the Whole Systems
Demonstrator cluster randomised trial. Age and Ageing. 42(4),
501-508. https://doi.org/10.1093/ageing/aft008.

Stokke, R. et a. (2021). A qudlitative study of what care
workers do to provide patient safety at home through telecare.
Health Services Research. 21(1). https://doi.org/10.1186/s1
2913-021-06556-4.

Sprocha, B., Duréek, P. (2019). Sarnutie populacie Sovenska v
Case a priestore. Bratidava : SAV, 100 p. https://www.infostat
.Sk/vdc/pdf/2024/K menova_populacna_prognoza.Slovenska %
202022-2080.pdf.

. Sprocha, B. et al. (2024). Kmeiiovd populacnd prognéza

Sovenska (2022-2080). Bratislava: INFOSTAT, 68 p.
Statisticky Orad Slovenskej repulbiky (Data Cube) (2024).
Zdravoté  roky  Zivota a  Strednd  dltka  Zivota.
https://statdat.statistics.sk.

Tchalla, A. et a. (2023). Effectiveness of a home-based
telesurveillance program in reducing hospital readmissions in
older patients with chronic diseases The eCOBAHLT
randomized controlled trial. Journal of Telemedicine and
Telecare. 31(2). https://doi.org/10.1177 /1357633X231174488.
Watson, P., Bearpark, T., Ling. J. (2020). The impact of rapid
response and telecare services on elderly and vulnerable
residents. Health and  Social Care. 29, 2020.
https://doi.org/10.1111/hsc.13123.

Wong, Ch. K. A. et a. (2023). Effect of telecare-based
intervention on stress levels in informal caregivers of older
adults: protocol for arandomized controlled trial. Frontiers in
Psychiatri. https://doi.org/10.3389/fpsyt.2023.1167479.
Uri¢kova, A., Schildova, D., Ilievova, L. (2018). Identifikacia
rizikovych faktorov padov u geriatrickych pacientov v
sledovanom obdobi v rokoch 2010-2014. Kontakt. 3. p. 241-248.
https://kont.zsf .jcu.cz/pdf 9knt/2018/03/04. pdf.

Zikon Narodnej Rady Slovenskej republiky cislo 448/2008 Z. z.
o0 socialnych sluzbach a o zmene a doplneni zdkona ¢. 455/1991
Zb. o Zivnostenskom podnikani v zneni neskorSich predpisov.

31


https://kont.zsf.jcu.cz/pdfs/knt/2018/03/04.pdf�

Vol. 14, issue 02

dical sciences

OPEAN GRANT PROJECTS | RESULTS | RESEARCH & DEVELOPMENT | SCIENCE



GRANT journal
ISSN 1805-062X, 1805-0638 (online)

EUROPEAN GRANT PROJECTS | RESULTS | RESEARCH & DEVELOPMENT | SCIENCE

Vol. 14, issue 02

Assistive Digital Technologiesfor Adherence Monitoring and Evaluation

Using Multimodal Patient Data

Aneta Buchtelova'?
Vojtéch Malina®

Milada L uisa Sedivcova®
Jan K adpar?

Ondiej Pelak*

! Faculty of Biomedical Engineering, Czech Technical University in Prague, Department of Information and Communication Technologiesin
Medicine, José Martiho 269/31, 162 52, Praha 6 — Veledavin, email: aneta.buchtelova@fbmi.cvut.cz
2Faculty of Biomedical Engineering, Czech Technical University in Prague, Department of Natural Sciences

Grant: SGS23/203/0OHK 4/3T/17

Name of the Grant: Development of an algorithm for user data processing to support a healthy lifestyle

Category: FQ — Public health system, social medicine

© GRANT Journal, MAGNANIMITAS Assn.

Abstract Adherence to therapeutic recommendations is a key
determinant of treatment effectiveness across medical disciplines,
yet its reliable assessment remains challenging in rea-world
settings. This paper presents an assistive digital framework for
adherence monitoring and evaluation based on multimodal patient-
generated data. The proposed system integrates wearable-derived
physiological data, mobile self-reported behavioral inputs, and
contextual clinical information into a unified assessment pipeline.
An interpretable algorithmic approach combining categorical
evaluation, normalization, and weighted aggregation is introduced to
quantify daily adherence. The framework emphasizes transparency,
flexibility, and practical usability rather than black-box prediction
models. Pilot study confirmed technical feasibility, reliable data
integration, and high user acceptance, supporting the applicability of
the approach in real-world conditions.

Key words assistive technology, mobile application, multimodal
data, health, wearable technologies

1. INTRODUCTION

Adherence to therapeutic recommendations represents a critical
determinant of treatment effectiveness across a wide range of
medical domains. Insufficient adherence to prescribed behavioral,
pharmacological, or lifestyle interventions is associated with
reduced clinical outcomes, increased hedlthcare costs, and
diminished quality of life [1]. Despite its recognized importance,
adherence remains difficult to monitor objectively, particularly
outside controlled clinical environments. Traditional approaches
relying on patient self-reporting or sporadic clinical assessments
often fail to capture the dynamic and context-dependent nature of
everyday patient behavior [2,3].

Recent advances in digital health technologies have created new
opportunities for continuous and unobtrusive adherence monitoring.
Wearable sensors, mobile heath applications, and connected
medical devices enable the collection of diverse patient-generated

data reflecting physiological signals, behavioral patterns, and
subjective experiences [4,5]. When combined, such multimodal
patient data provide a more comprehensive view of adherence-
related behavior than any single data source alone. However, the
increasing volume and heterogeneity of these data also introduce
significant challenges related to integration, interpretation, and
meaningful clinical utilization [6].

Assistive digital technologies aim to address these challenges by
supporting both patients and healthcare professionals through
intelligent data processing, feedback mechanisms, and decision
support. Within the context of digital therapeutics, assistive systems
can facilitate personalized monitoring, early detection of non-
adherence, and adaptive interventions tailored to individual patient
needs [7]. A key requirement for such systems is the availability of
transparent and interpretable methods for trandating raw
multimodal data into actionable adherence indicators that can be
understood by end users without advanced technical expertise [8].

This paper presents a technological and agorithmic framework for
adherence monitoring based on multimodal patient-generated data.
The proposed approach integrates data from wearable devices,
mobile self-reporting tools, and clinically relevant measurements
into a unified adherence evaluation model. A weighted daily
adherence score is introduced to enable standardized assessment
across heterogeneous parameters while preserving flexibility for
different therapeutic contexts. The framework has been
implemented within an assistive digital system and preliminarily
verified through application in a pilot observational study,
demonstrating its feasibility for real-world adherence monitoring.
By focusing on system architecture, data integration, and
algorithmic design, this work contributes to the development of
scalable assistive digital technologies supporting adherence within
digital therapeutic pathways.

2. SYSTEM ARCHITECTURE

The proposed assistive digital system was designed to support
continuous adherence monitoring through the integration of
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heterogeneous patient-generated data sources. The architecture
follows a modular and scalable design, enabling flexible adaptation
to different therapeutic contexts and monitored parameters. The
system combines wearable-based physiological sensing, mobile self-
reporting, and clinically relevant measurements into a unified data
processing pipeline.

2.1 DataAcquisition Layer

The data acquisition layer consists of multiple sources capturing
complementary aspects of patient behavior and physiological state.
First, wearable devices are used to continuously monitor objective
physiologica and activity-related parameters, such as deep
duration, physical activity, and daily routines. These devices enable
passive, unobtrusive data collection in rea-world conditions,
minimizing patient burden and recall bias.

Second, a custom mobile application serves as a self-reporting
interface for collecting subjective and behavioral data. Through
short daily questionnaires, patients report variables relevant to
therapeutic adherence, including perceived stress, lifestyle
behaviors, and task completion. The application is designed to
ensure high usability and compliance by limiting interaction time
and employing simple input mechanisms.

In addition to patient-generated data, selected clinically relevant
measurements may be incorporated when available. These
measurements, obtained during routine clinical visits or remote
assessments, provide contextual validation and enhance the
interpretability of digitally collected data. Together, these sources
form a multimodal dataset reflecting both objective and subjective
dimensions of adherence.

2.2 Data Synchronization and I ntegration

A critical component of the system architecture is the temporal
synchronization and integration of heterogeneous data streams. Data
originating from wearable devices, mobile self-reports, and clinical
measurements differ in sampling frequency, timing, and format. To
address this heterogeneity, al data are aligned to a common
temporal reference, typically adaily observation window.

Wearable-derived parameters are aggregated into daily summaries
using predefined rules corresponding to the monitored therapeutic
objectives. Self-reported data are time-stamped at the moment of
user input and linked to the same daily window. Clinica
measurements are associated with the closest relevant time interval
and treated as contextual inputs rather than continuous signals. This
synchronization strategy enables consistent pairing of multimodal
data for downstream adherence evaluation.

2.3 Data Processing and Normalization

Following integration, raw data undergo preprocessing and
normalization to ensure comparability across parameters.

Continuous variables are transformed into clinically or behaviorally
meaningful categories based on predefined thresholds. These
thresholds may reflect recommended therapeutic targets, clinical
guidelines, or empirically derived reference ranges.

Each parameter is subsequently mapped onto a normalized
adherence scale, alowing heterogeneous inputs to be combined
within a single evaluation model. This normalization step is
essential for maintaining interpretability and preventing dominance
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of any single data modality. The resulting normalized values form
the input to the adherence scoring algorithm described in the
subsequent section.

2.4 Adherence Evaluation and Feedback L ayer

The adherence evaluation layer implements the a gorithmic logic for
computing daily adherence scores based on weighted combinations
of normalized parameters. Weighting coefficients allow
prioritization of parameters according to therapeutic relevance or
individual patient profiles. The output of the evaluation is a
continuous adherence score, complemented by a categorical
classification to support intuitive interpretation.

To facilitate user engagement and clinical usability, adherence
results are presented through a simplified visua feedback
mechanism based on a traffic-light model. This representation
enables rapid identification of high, moderate, or low adherence
states and supports timely behavioral adjustments or clinical
interventions. The feedback layer is designed to function both as a
patient-facing motivational tool and as a clinician-facing monitoring
aid.

2.5 System Scalability and Extensibility

The proposed architecture is intentionally designed to be extensible.
Additional data sources, such as new wearable sensors or external
health information systems, can be incorporated without altering the
core evaluation logic. Similarly, therapeutic plans can be customized
by modifying parameter sets, thresholds, and weights, alowing the
system to support diverse clinical scenarios.

This modular approach supports future expansion toward advanced
analytics, including machine learning—based personalization and
predictive modeling. By separating data acquisition, processing, and
evaluation layers, the system provides a robust foundation for
scalable assistive digital technologies aimed at adherence
monitoring in digital therapeutic applications. Figure 1 provides a
conceptual overview of the system architecture and the flow of
multimodal patient data across system components.

Figure 1 - Conceptual overview of the assistive digital system for
adherence monitoring using multimodal patient data. Patient-
generated data are continuously collected via wearable sensors and
self-reporting via mobile application, processed in a cloud-based
environment, and trandated into interpretable feedback supporting
both patient engagement and clinical oversight.

3 ALGORITHMIC FRAMEWORK FOR
ADHERENCE EVALUATION

The proposed assistive digital system incorporates an agorithmic
framework designed to transform heterogeneous multimodal patient
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data into a unified and interpretable indicator of therapeutic
adherence. Given the diversity of monitored parameters and
therapeutic contexts, the framework emphasizes transparency,
modularity, and clinical interpretability, allowing its application
across different digital therapeutic scenarios without reliance on
opague or black-box models.

3.1 Parameter Evaluation and Normalization

Each monitored parameter is first evaluated independently
according to predefined behavioral or clinical thresholds derived
from therapeutic recommendations, clinical guidelines, or empirical
reference values. These thresholds define adherence-related
categories reflecting the degree to which patient behavior aligns
with the prescribed therapeutic plan. To support intuitive
interpretation by both patients and healthcare professionals, a three-
level traffic-light model is applied, distinguishing optimal
adherence, partial adherence, and non-adherence.

Following categorical evaluation, adherence levels are transformed
into normalized numerical values to enable aggregation across
heterogeneous data modalities. This normalization step maps
categorical states onto a bounded numerical scale between zero and
one, ensuring that parameters with different units, sampling
frequencies, and measurement characteristics can be compared and
combined within a single evaluation framework. By preserving a
direct correspondence between categorical meaning and numerical
representation, the normalization process maintains interpretability
while enabling quantitative analysis.

3.2 Weighted Aggregation and Adherence Scoring

To quantitatively summarize adherence across heterogeneous
monitored parameters, a weighted aggregation approach is
employed. Each monitored parameter i is first assigned a categorical
adherence level corresponding to the traffic-light classification,
where green indicates optimal adherence, yellow partial adherence,
and red non-adherence. These categorical levels are encoded as
discrete values x; € {0,1,2}.

To ensure normalization and comparability across parameters, the
categorical values are transformed into normalized adherence
scores s; according to:

Xi
Si=?

wheres; € [0,1] represents the normalized adherence contribution
of parameter i.

Each parameter is assigned a weighting coefficient w; reflecting its
relative importance within the therapeutic plan. The daily adherence
score Agyy is then computed as a weighted average of normalized
parameter values:

Age = T Wi g
¥ 2{'(:1 Wi
where k denotes the total number of monitored parameters. The

resulting adherence score is bounded within the interval [0,1],
enabling intuitive interpretation and longitudinal comparison.

This formulation ensures flexibility, as both the set of monitored
parameters and their corresponding weights can be adapted to
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different therapeutic contexts without the core

computational logic.

atering

3.3 Adherence Classification and Clinical Interpretability

For practical deployment in assistive digital systems, the continuous
adherence score is further translated into categorical adherence
states using predefined decision thresholds. This classification yields
three adherence levels corresponding to high, moderate, and low
adherence, enabling rapid interpretation and actionable feedback
without requiring numerical expertise.

The combination of continuous scoring and categorica
classification balances analytical precision with clinical usability.
While continuous scores support detailed monitoring, trend analysis,
and research applications, categorical adherence states facilitate
real-time feedback, patient motivation, and clinical decision support.
This dual representation enhances the applicability of the framework
across patient-facing and clinician-facing interfaces and supports
timely identification of adherence-related risks within digital
therapeutic pathways.

4 VALIDATION AND PILOT STUDY

The proposed assistive digital architecture and adherence evaluation
framework were implemented and preliminarily validated through
application in a pilot observational study. The primary objective of
this validation was to assess the technical feasibility, reliability of
multimodal data integration, and practical applicability of the
system in real-world conditions, rather than to evaluate clinical
efficacy.

The pilot study involved longitudinal collection of multimodal
patient-generated data, including wearable-derived physiological
parameters, daily self-reported behavioral inputs, and selected
clinically relevant measurements. Data were collected over multiple
consecutive days, enabling repeated daily adherence evaluation
within naturalistic settings. This design alowed verification of
system robustness under realistic usage patterns and confirmed the
feasibility of continuous adherence monitoring outside controlled
clinical environments.

The system successfully synchronized heterogeneous data streams
characterized by different temporal resolutions, formats, and
acquisition mechanisms into a unified daily evaluation window.
Data preprocessing, normalization, and weighted aggregation
procedures were applied consistently across all observation periods,
resulting in stable and interpretable daily adherence scores. No
significant data loss, synchronization failures, or system-level
inconsistencies were observed during the pilot phase, indicating
reliable operation of the data acquisition and processing pipeline.

In addition to technical validation, user interaction with the system
was assessed to evaluate usability and acceptance. Participants
demonstrated high compliance with daily self-reporting and minimal
interaction burden, supporting the practicaity of the assistive digital
approach. The traffic-light—based adherence feedback was perceived
as intuitive and easily interpretable, enabling meaningful user
engagement without requiring detailed technical explanations.

Overall, the pilot application confirms the feasibility of the proposed
assistive digital technologies for adherence monitoring based on
multimodal patient data. While the pilot study was not designed to
assess long-term clinical effectiveness within the scope of this
paper, it provides a robust proof of concept demonstrating reliable
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system operation in real-world conditions. Detailed quantitative and
clinica outcomes of the pilot study are reported in a separate
manuscript that is currently under peer review. The present paper
therefore focuses on the technological architecture and algorithmic
framework enabling adherence monitoring, rather than on clinical
outcome evaluation.

5 DISCUSSION

This paper presented an assistive digital framework for adherence
monitoring based on multimodal patient-generated data, with an
emphasis on system architecture and algorithmic design rather than
clinical outcome evaluation. The proposed approach addresses a key
challenge in digital therapeutics: transforming heterogeneous data
streams into interpretable and actionable adherence indicators that
can support both patients and healthcare professionals in real-world
settings.

A central contribution of this work liesin the design of a transparent
and modular adherence evauation framework. Unlike black-box
approaches that rely on complex predictive models, the proposed
method prioritizes interpretability by combining categorical
evaluation, normalization, and weighted aggregation. This design
choice enhances clinical acceptability and facilitates integration into
patient-facing and clinician-facing digital tools, where clear and
understandable feedback is essential for sustained engagement and
trust [9,10,11].

The use of multimodal patient-generated data represents a
significant advantage over traditional adherence assessment methods
[3]. By integrating objective wearable-derived parameters with
subjective  self-reported  inputs and contextual  clinical
measurements, the system captures multiple dimensions of patient
behavior that are often overlooked in single-source approaches [12].
This multimodal perspective enables more robust adherence
monitoring and provides a foundation for identifying behaviora
patterns and adherence-related risks that may not be detectable
through isolated measurements.

From atechnological perspective, the proposed system demonstrates
the feasibility of continuous adherence monitoring outside
controlled clinical environments. The pilot study confirmed reliable
data acquisition, synchronization, and processing under naturalistic
usage conditions. High user compliance and positive acceptance of
the feedback mechanism further support the practicality of assistive
digitd technologies for long-term adherence monitoring.
Importantly, the traffic-light-based feedback model offers an
intuitive balance between simplicity and informational value,
supporting timely behavioral adjustments without overwhelming
users.

Several limitations of the presented work should be acknowledged.
The pilot validation was conducted on a limited sample and over a
relatively short observation period, restricting generalizability and
precluding conclusions regarding long-term clinical effectiveness.
Additionally, parameter thresholds and weighting schemes were
defined based on current therapeutic assumptions and may require
further refinement and personalization. The framework is
intentionally flexible to accommodate such adaptations, but
systematic validation across diverse clinical contexts remains
necessary.

Future research should focus on extending the proposed framework
through larger-scale studies and longer monitoring periods to
evaluate its impact on adherence behavior and clinica outcomes.
The modular architecture also enables integration of advanced
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analytica methods, such as adaptive weighting strategies or
machine learning—based personalization, while preserving the
interpretability of core adherence indicators. Moreover, further
exploration of bidirectional feedback mechanisms may enhance
patient engagement and support personalized digital therapeutic
pathways[13,14].

Overall, this work contributes to the growing field of assistive
digital technologies by demonstrating a practical and interpretable
approach to adherence monitoring using multimodal patient data. By
bridging wearable sensing, mobile self-reporting, and algorithmic
evaluation within a unified framework, the proposed system offers a
scalable foundation for future digital therapeutic applications and
adherence-focused interventions.

6 CONCLUSION

This paper introduced an assistive digital framework for adherence
monitoring based on multimodal patient-generated  data,
emphasizing system architecture and an interpretable algorithmic
evaluation approach. By integrating wearable data, mobile self-
reports, and contextual clinical information, the proposed system
enables continuous adherence assessment in real-world settings.

The presented framework provides a transparent and flexible
method for transforming heterogeneous data into a unified
adherence indicator that is understandable to both patients and
healthcare professionals. Pilot study confirmed the technical
feasibility and practical usability of the approach. Overdl, the
proposed solution represents a scalable foundation for future
adherence-focused digital therapeutic applications.
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Abstrakt Mykotoxin  produkovany hubami  rodu Fusarium
zearalenon sa ¢asto vyskytuje v krmivach pre zvierata a v I'udskych
potravinach. V sucasnej dobe existuji rézne preventivne metody,
ktorymi je mozné degradovat’ zearalenon v potravinach a krmivach.
T&o praca bola zamerana na vyhodnotenie Urovne degradacie
zearalen6bnu v koncentrécii 1 ppm pomocou bezbunkovych
supernatantov probiotickych baktérii Limosilactobacillus fermentum
213, Limosilactobacillus reuteri L26, Lactiplantibacillus plantarum
CCM 1904 a Bacillus subtilis. NajvysSiu mieru degradacie 1 ppm
zearalen6nu vykazoval bezbunkovy supernatant druhu Bacillus
subtilis. V zavidlosti od pouZitej koncentracie (100 %, 50 % a 25 %)
sa stupen degradacie pohyboval od 4,4 % do 3,8 %. Najmenej
u¢inny bol supernatant L. plantarum CCM 1904, uroveti degradacie
sa pohybovalav rozpéti 0,01 % — 0,4 %.

Kli¢ova slova Degradécia, mykotoxiny, zearalenén

1. UvoD

S globalnou zmenou klimy a zne€istenim zivotného prostredia sa
mdze zvySovat aj riziko kontaminacie potravin a plodin
mikroskopickymi  vlaknitymi  hubami. Kontamindcia krmiv a
potravin  mikromycétami a ich sekundarnymi  metabolitmi
(mykotoxinmi) sa stava globdnym problémom. Okrem inych
mykotoxinov sa za polnohospodarsky vyznamny kontaminant
povazuje zearalendn (ZEA). Zearalen6n sa vyskytuje najma v
obilninach, ako je kukurica, pSenica, ryZa, jamefi, cirok, sdja, ovos
a vo vyrobkoch z nich (Han a kol., 2022). Na negativne ¢inky
zearalenonu su senzitivne o$ipané, kraliky, hydina ale aj l'udia
prostrednictvom prijmu mykotoxinom znehodnotenych potravin a
krmiv (Bulgaru a kol., 2021). Zearalendn je celosvetovo rozsireny a

vykazuje estrogénom podobnu aktivitu. Predstavuje zdravotné riziko
pre ludi a hospodarske zvieratd v suvislosti s reprodukénou
slistavou. Je meng citlivy na zmeny prostredia a tepelné
spracovanie, zostava stabilny pocas skladovania a spracovania
potravin (Yazar akol., 2008).

Z hradiska prevencie vyskytu mykotoxinov existuje mnoho rdznych
postupov a prostriedkov na degradéaciu a eliminéciu mykotoxinov v
krmivach a potravindch. Jednou z moZnosti je degradacia
mykotoxinov prostrednictvom biologickych metéd. Principom
biodegradécie je pouzitie enzymov a metabolitov nepatogénnych
mikroorganizmov (baktérie alebo kvasinky), ktoré vznikajii pocas
ich rastu a vyvoja. Mikroorganizmy mozu priamo adsorbovat
mykotoxiny alebo ich redukovat’ (Feng a kol., 2020; Xu a kol.,
2022). Nepatogénne mikréby, ako napriklad druhy rodov Bacillus,
Saccharomyces a Lactobacillus, maja schopnost’ detoxikovat’
krmiva kontaminované zearalenonom, pretoze spiiiajii tandardy
bezpeCnosti pouzivania bez toho, aby krmivo negativne
ovplyviiovali v suvislosti s neprijemnym zapachom alebo chut'ou
(Wang a kol., 2019; Zhu a kol., 2021). Zidtilo sa, Ze niektoré
kvasinky a kmene Lactobacillus si cytologicky kompatibilné so
ZEA, st schopné ho adsorbovat’ a tym znizuji jeho biologicku
dostupnost’ (Vega a kol.,, 2021). Okrem toho sa potvrdilo, ze
mikroorganizmy, ako napriklad Bacillus subtilis, m6zu menit’
molekularnu $truktiru ZEA pocas svojich metabolickych procesov,
¢im sa mdze znizit jeho estrogénny ucinok (Ju a kol., 2019).

Ciel'om tejto prace bolo vyhodnotit’ uroven degradacie zearalenonu
v koncentrécii 1 ppm pouZitim Styroch réznych bezbunkovych
supernatantov probiotickych baktérii Limosilactobacillus fermentum
213, Limosilactobacillus reuteri L26, Lactiplantibacillus plantarum
CCM 1904 a Bacillus subtilis.
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2. MATERIAL A METODIKA
2.1 Pripravabezbunkovych supernatantov

Pri priprave bezbunkového supernatantu z kmetia Bacillus subtilis
(Bs) bola pouzita 24-hodinova kultlra narastend na B10 agare pri
35°C. Pomocou sterilnej inokulacnej kl'ucky s objemom 10 pl boli
odobraté bakteridlne kolénie, ktorymi bolo inokulovanych 50 ml
B10 bujonu v Erlenmeyerovych bankach. Bezbunkové supernatanty
jednotlivych kmetiov laktobacilov Limosilactobacillus fermentum
213 (L1), Limosilactobacillus reuteri L26 (L2), Lactiplantibacillus
plantarum CCM 1904 (L 3) boli pripravené inokulaciou 50 ml MRS
bujonu koldniami narastenymi za anaerébnych podmienok na MRS
agare pri 35 °C pocas 48 h, pricom anaerobidza bola zabezpecena
pouzitim systému GasPak. Kultivéacia buniek z kmetiov laktobacilov
L1, L2 aL3 aBacillus subtilis prebiehala v termostate za aerébnych
podmienok pri 35 °C s pretrepavanim na orbitalnej trepacke (Orbital
Shaker — Biosan) pri 170 rpm. Po 24-hodinovej inkubécii bola
suspenzia kmena B. subtilis centrifugovana dvakrdt po 20 min pri
6000 rpm. Po druhej centrifugacii bol ziskany ¢isty bezbunkovy
supernatant, ktory bol nésledne prefiltrovany cez sterilny
mikrobiologicky filter s porovitostou 0,22 pm. Supernatanty
laktobacilovych kmeiiov L1, L2 a L3 boli pripravené analogickym
postupom, aviak doba inkubacie bola predizend na 48 h.
Bezbunkové supernatanty laktobacilov boli testované v 4
koncentréciach: 100 %, 50 %, 25% a 125% a Bs v 3
koncentréciach: 100 %, 50 % a 25 %. Pri riedeni bezbunkovych
supernatantov na nizSie koncentrécie sme pouzili MRS bujén pre
laktobacily a B10 bujén pre Bacillus subtilis.

2.2 Postup testovanie biologickej degradéacie zearalen6nu
in vitro

Zearalen6n bol k jednotlivym koncentraciam bezbunkovych
supernatantov pridany tak, Ze jeho vysledna hladina v 5 ml kazdej
vzorky predstavovala 1 ppm (tabul’ka ¢. 1).

Tabulka & 1: Schéma pripravy koncentrécii bezbunkovych
supernatantov s obsahom zearalenénu 1 ppm
Ee"z';ﬁ;g‘;"/‘?'fh Bezbunkové | Zivné ZEA 10
Y super natanty médium ppm
super natantov
100 % 4,5ml - 0,5ml
50 % 2,5ml 2,0ml 0,5ml
25% 1,25 ml 3,25 ml 0,5ml
12,5 % 0,625 ml 3,875ml 0,5 ml
0% (PK) - 45ml 0,5ml

ZEA — zearalendn, PK — pozitivna kontrola

Pozitivna kontrola (PK) bola pripravena nariedenim zearalenénu v
MRS, resp. B10 bujone na koncentraciu 1 ppm. Skumavky boli
inkubované pri teplote 35 °C a po 24 h expozicii bol zostatkovy
zearalendn zo vzoriek extrahovany pomocou koloniek — Neocolumn
for Zearalenone (Neogen corporation, USA). Na vyhodnotenie
koncentrécii zearalendnu bola pouZita ELISA metdda, vyuZitim
ELISA kitu Veratox for Zearalenone (Neogen corporation, USA).
Zistené hodnoty koncentracii boli pouzité na vypocet percenta
detoxikacného efektu bezbunkovych supernatantov, podl'a vzorca:

CPK - CV

% biodegradacie = x 100

PK

Cy — koncentrécia zearalendnu vo vzorke
Cpx — koncentrécia zearalenonu v pozitivng kontrole
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3. VYSLEDKY

Detoxikacny  ucinok  réznych  koncentracii  bezbunkovych
supernatantov kmeniov L. fermentum 213 (L1); L. reuteri L26 (L2),
L. plantarum CCM 1904 (L3) a Bacillus subtilis CCM 2794 (Bs)
voci zeralenonu v koncentracii 1 ppm uvadza graf ¢. 1. Vysledky vo
vSeobecnosti poukazujii na velmi nizku ucinnost’ bezbunkovych
supernatantov. Najlepsi detoxikaény ucinok bol pozorovany pri
bezbunkovom supernatante Bacillus subtilis CCM 2794, ktory v
100% koncentrécii  zdegradoval zeardendbn o 44 %, v
koncentréciach 50 % a v 25 % zniZil hladinu ZEA o 3,8 %.
Z bezbunkovych supernatantov ziskanych z laktobacilov bol
najucinnejsi L1, ktory v 100 % koncentréacii degradoval ZEA o 2,8
%, v 50 % koncentracii jeho detoxikaény G¢inok bol 2 %, v 25 %
koncentréacii 1,5 % av 12,5 % koncentracii 1,3 %. Supernatant L3 v
100 % koncentrécii zniZil hladinu ZEA 0 2,4 %, v 50 % koncentrécii
01,4 %, v 25% 00,9 % apri nginizSg] skiSang koncentracii 12,5
% to bolo len 0,6 %. Najmenej G¢inny bol bezbunkovy supernatant
L3, pri ktorom bol detoxika¢ny uéinok takmer nulovy (0,01 — 0,4
%).

Graf ¢.1: Degradacia 1 ppm zearalenéonu bezbunkovymi
supernatantmi vybranych druhov laktobacilov a Bacillus subtilis
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L1 — Limosilactobacillus fermentum 213, L2 — Limosilactobacillus reuteri L26, L3 —
Lactiplantibacilius plemtarim CCM 1904, Bs — Bacillus subtilis CCM 2794

4. DISKUSIA

Zearalenon a jeho metabolity predstavuji potencialne Skodliveé latky
pre zdravie zvierat v slvislosti skrmivom a l'udi prostrednictvom
potravinového retazca. Dlhodoby prijem vys$sich koncentracii
zearalenonu ma zavazné toxické u€inky na organizmus cicavcov,
moze narusit’ reprodukcény systém a vyvolat endokrinné poruchy.
Podobne dlhodoba expozicia nizkymi davkami  zearalenénu
sposobuje endokrinné poruchy, ktoré mozu viest' k metabolickym
porucham a zvysit' riziko ochoreni stvisiacich s metabolickym
syndrémom.  V kone¢nom  dosledku  kontaminacia  krmiva
mykotoxinmi moéze byt pri€inou ekonomickych strait v
chovatel'skom priemysle (Han a kol., 2022).

V sucasnej dobe existujil rozne preventivne opatrenia na znizenie
mykotoxickej zataze krmiv a potravin (Kova¢ Tomas a Jurcevi¢
Sangut, 2025). Vieobecne sa preventivne opatrenia rozdel'uji na
predzberové, ktoré zahffiaju striedanie plodin, spravne obrabanie
pody, vyvazené hnojenie, pouzivanie vhodného semenného
materialu a sejbovych technik, S$lachtenie a vyber plodin a
pozberové opatrenia, ktoré moézeme rozdelit’ na fyzikalne, chemické
a biologické metody degradacie mykotoxinov (Agriopoulou akal.,
2020).

V stvidlosti s biologickou degradéciou zearalenonu v potravinach a
krmivach sa zistilo, Zze spomedzi kmenov rodu Bacillus, B.
licheniformis, B. subtilis, B. natto a B. cerues vykazuju najvyssi
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detoxikaény ucinok (Gari a Abdela, 2023). Podobne, podla nasSich
vysledkov vykazoval najvySSiu mieru degradéacie 1 ppm zearalenénu
bezbunkovy supernatant druhu Bacillus subtilis. V zavislosti od
pouzitej koncentracie (100 %, 50 % a 25 %) sa stupent degradécie
pohyboval od 4,4 % do 3,8 %. Xiang a kol. (2024) zitili az 88 %
degradacénti uéinnost u kmena Bacillus subtilis ZENLQ9
v experimente so zearalenénom v koncentrécii 1 ppm. Podobné
vysledky a 99 % schopnost’ Bacillus subtilis zdegradovat
zearalendn v koncentrécii 1 ppm prezentovali g Cho akal. (2010).

Probiotika s vhodnymi  prostriedkami  pre  biodegradaciu
zearalen6nu v potravindrskom priemysle, pretoZze vykazuju
zdravotné benefity pre I'udi a zvierata a vacsina baktérii mliecneho
kvasenia sa v potravinarskom priemysle povazuje za bezpetné
(Wang a kol, 2019). Podla naSich vysledkov bol spomedzi
laktobacilov najuéinnej$i bezbunkovy supernatant L. fermentum 213
s degradaénym efektom v rozsshu 2,8 % - 1,3 % v korelacii so
zvy3ujicou sa koncentréciou (100 % - 12,5 %) a najmenej Gcinny
bol bezbunkovy supernatant L. plantarum CCM 1904, pri ktorom
bol detoxikacny ucinok takmer nulovy (0,01 % — 0,4 %). Naproti
tomu, Chen a kol. (2018) zistili vy$$iu uroven degradécie
zearalen6nu (45 %) v koncentrécii ZEA 5 mg/L pri pouZiti
supernatantu z kmena L. plantarum. AvSak podla Hathout a Aly
(2014) nie je dekontaminacia zearalenonu nikdy Uplnd, pokial’ sa
nevyludi pritomnost jeho estrogénovych analdgov.

5. ZAVER

Napriek Sirokej Skdle fyzikdlnych, chemickych a biologickych
metéd  dostupnych  nazmiernenie  negativnych  dopadov
mykotoxinov zostava u€inna neutralizacia tychto toxickych zlicenin
vyznamnou vyzvou. Vysokd stabilita mnohych mykotoxinov, ich
roznorodé spravanie v rdznych potravinovych a krmivovych
matriciach a obavy tykajuce sa toxicity a bezpe€nosti ich
degrada¢nych produktov komplikuju usilie o dosiahnutie Uplne)
bezpeCnosti. Tieto faktory zdorazilujii pretrvavajiucu potrebu
d’alSieho vyskumu a inovativnych stratégii, ktoré pripravuju cestu
pre ucinnejsiu a udrzatelnejsiu kontrolu mykotoxinov.
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Abstrakt Susené listy prhlavy dvojdomej (Urtica dioica) boli
pridavané do kfmnych zmesi prasiatok za ucelom sledovania jej
vplyvu na niektoré ukazovatele bunkovej imunity. Celkovo 18
kusov prasiatok krizencov Slovenskej bielgl oSipang x Landrace
boli rovnomerne rozdelené do dvoch skupin po 9 kusov: kontrolna
skupina bez pridavku prhl'avy a pokusna skupina s 2,5 % pridavkom
pomletych suSenych listov prhl'avy dvojdomej. V pokusnej skupine
bol zaznamenany signifikantne vySSi celkovy obsah lymfocytov v
porovnani s kontrolnou skupinou. Pri ostatnych sledovanych
imunitnych parametroch boli pozorované vysSie percentudne
zastUpenia jednotlivych subpopulécii lymfocytov (CD3+, CD21+,
CD4+, CD8+), vySSie percento fagocytov a g vySSia pohlcovacia
schopnost’ fagocytov, avSak rozdiely neboli Statisticky vyznamné v
porovnani s kontrolnou skupinou.

Kracové slova prasiatka, aditivum, pfhlava dvojdomad, imunita

1. UvoD

V sividosti so zékazom pouzivania antibiotickych stimulatorov
rastu (Nariadenie Europskeho parlamentu a Rady (ES) ¢&.
1831/2003) smerujui inovacie vo vyzive a kfmeni zvierat k
pouzivaniu réznych skupin doplnkovych latok prirodného pévodu.
Latok, ktoré vedu k zlepSeniu konverzie krmiva, udrZiavaju zdravie
zvierat a nasledne znizuju néklady a prinaSaju ekonomické vyhody
bez negativneho u¢inku na zdravie zvierat ako aj 'udi.

Prhl'ava dvojdoma (Urtica dioica) sa ako prirodny liek pouziva uz
viac ako 2000 rokov (Bhusal a kol., 2022). Avsak jej lieCivy
potencial zacal byt plne ocefiovany aZ po analyze chemického
zlozenia a postupnom objasnovani farmakologickych vlastnosti jej
hlavnych aktivnych zlicenin. Prhlava ma antioxidacné,
protizapalové, antiproliferativne, analgetické a hypotenzné cinky,
stimuluje imunitny systém a pdsobi preventivne pred vznikom

kardiovaskularnych ochoreni (Said a kol., 2015). Ma pomerne
vysoky obsah proteinov, lipidov, sacharidov, vitaminov a stopovych
prvkov (Rutto akoal., 2013). Pri 30%-nom podiele bielkovin v suSine
ma prhlava vyrazne vacsi profil aminokyselin ako ostatné zelené
rastliny. Taktiez obsahuje vysoké mnozstvo polynenasytenych
mastnych kyselin (60%), z ktorych polovicu tvori kyselina linolova
(C18:2), omega-6 mastna kyselina, ktord ma pozitivny vplyv na
imunitny systém, ¢&im zvySuje odolnost organizmu voci
bakteridlnym a virusovym infekciam (Upton, 2013).

Mnohé S&tadie referuju o vyuziti Urtica dicica a vo vyzive
hospodérskych zvierat (Diser akol., 2014). Napriklad u hydinovych
brojlerov viedlo pridanie prhl'avy do diét k intenzivnejSiemu rastu a
k lepSej jato¢nej vytaznosti. Pri skrmovani u nosnic doslo k
zvySeniu znasky (Bekele a kol., 2015). U hovadzieho dobytka,
Khana a kol. (2017) zaznamenali kvantitativne a kvalitativne
zlepSenie produkcie mlieka. Pridavok extraktov z pthlavy do
kfmnych zmesi prasiatok viedol k zlepSeniu produkénych
ukazovatelov a k  pozitivnemu ovplyvneniu  viacerych
hematologickych a biochemickych parametrov (Buchko a kol.,
2024). Utinok extraktov sa prejavil aj na kvalite misa
(Hanczakowska a kol., 2007).

Cielfom tejto $tadie bolo sledovanie vplyvu skrmovania diét s
pridavkom micky z listov prhl'avy dvojdomej na niektoré parametre
bunkovej imunity u rastdcich prasiat.

2. MATERIAL A METODIKA

Na experiment bolo pouzitych celkovo 18 kusov prasiatok krizencov
Slovenskej bielgj oSipangl x Landrace. Zvierata boli na zaliatku
experimentu vo veku 43 dni s priemernou hmotnost'ou 15,4 kg/ks.
Umiestnené boli v ustajiiovacich priestoroch spiiajtcich standardné
zootechnické poziadavky s priemernou teplotou 20 + 1,5 °C a
relativnou vlhkost'ou 68 + 4,5 %. Prasiatka boli kimené kompletnou
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kimnou zmesou na baze jaCmena, pSenice, pSeni¢nych otrib a
s6jového  extrahovaného  Srotu s  nutriénym  zloZenim
zodpovedajicim normam pre prislusni kategdriu zvierat pocas celej
doby trvania experimentu. Pre potreby experimentu boli zvierata
rovnomerne rozdelené do dvoch skupin po 9 kusov: kontrolna
skupina bez pridavku prhlavy, pokusné skupina s 2,5 % pridavkom
pomletych susenych listov prhl'avy dvojdome;.

Na konci experimentu bola prasatim za ucelom imunologického
vySetrenia odobrand krv z vena cava cranialis do skimaviek s
obsahom antikoagulantu (heparin 10 — 20 1U.ml-1 v PBS, Zentiva,
Ceskd republika) pre =zabranenie zrazeniu krvi. Vybrané
imunologické parametre boli analyzované pomocou prietokového
cytometra BD FACSCantoTM (Becton Dickinson Biosciences,
USA) a softvéru BD FACS DivaTM. Hodnotené subpopulécie
lymfocytov boli identifikované s pouZitim kombinécii priamo
znaCenych mysSacich anti-prasacich monoklonanych protil&tok:
CD3e/CD21 a CD4/CD8a (Tabul’ka ¢. 1). Bunky boli identifikované
na zaklade pritomnosti charakteristickych znakov ako: T lymfocyty
(CD3+), B lymfocyty (CD21+), pomocné T lymfocyty (Th;
CD4+CD8-), cytotoxické T lymfocyty (Tc; CD4-CD8+). Taktiez
bol z vysledkov merani hodnoteny pomer lymfocytov CD4:CD8.
Fagocytarna aktivita bola vykonand pomocou komeréného testu
Phagotest® (Celonic, Nemecko). V rédmci posudzovania
fagocytarnej aktivity bola, okrem poctu fagocytov, hodnotend aj
pohlcovacia schopnost’ fagocytov vyjadrend na zaklade strednej
intenzity fluorescencie (mean fluorescent intensity — MFI). Na
Satisticki analyzu bola pouzita jednocestna ANOVA (Tukey's
multiple comparisons test) v softvéri GraphPad Prism 8.0. Vysledky
s vyjadrené ako priemer + Standardnda chyba priemeru (SEM).

Tabulka ¢. 1 Protildtky pouZité na analyzu pomocou prietokove

cytometrie
Protilatka Fluorochrém  Klon Objem na Vyrobca
50 pL Krvi
anti-CD3e  FITC BB23- 4puL BD
8E6 Biosciences,
USA
anti-CD4 FITC MIL 4L AbD Serotec,
17 UK
anti-CD8a R-PE MIL 2puL AbD Serotec,
12 UK
anti-CD21  R-PE BBG6- 2uL Suthern
11C9.6 Biotech, USA

Realizacia vyskumu bola schvdlend Etickou komisiou UVLF v
Kosiciach, €. povolenia EKVP/2023-01.

3. VYSLEDKY A DISKUSIA

Vysledky percentualneho zastUpenia lymfocytov a ich subpopulacif
sl znadzornené v Grafoch 1-6. Pri Statistickom hodnoteni
sledovanych imunologickych parametrov v krvi oSipanych bol v
pokusnegj skupine zaznamenany signifikantne vySSi celkovy obsah
lymfocytov v porovnani s kontrolnou skupinou (p < 0,05). Rovnako
v pokusng skupine boli pozorované a vySSie percentuane
zastUpenia jednotlivych dedovanych subpopulécii  lymfocytov
(CD3+, CD21+, CD4+, CD8+), ade rozdiely v porovnani s
kontrolnou skupinou neboli Statisticky preukazné. Podobne pri
hodnotni pomeru CD4:CD8 neboli medzi skupinami zaznamenané
Statisticky vyznamné rozdiely.

Utinky pfhPavy dvojdomej na metabolické procesy a adaptivne
mechanizmy bol sledovany na prasiatkach v obdobi odstavu v &tdii
Buchko a kol. (2024). Okrem pozitivneho vplyvu pridavku
etanolového extraktu prhlavy do krmiva na bielkovinovy a
energeticky metabolizmus, bol pozorovany g signifikantny néarast

Vol. 14, issue 02

celkového poctu lymfocytov v krvi prasiatok. Zvyseny pocet bielych
krviniek bol zisteny aj u brojlerovych kur¢iat vplyvom podavania
vodného extraktu listov pthlavy do pitnej vody (Al-Salihi a kol.,
2018). Naproti tomu, pri podavani susenej pomletej prhlavy do
krmiva brojlerov, Safamehr a kol., (2012) nepozorovali zmeny v
pocte leukocytov oproti kontrolnej skupine. V experimentalnej
studii na podvyZivenych potkanich mladatach po terapeutickom
podani extraktu z prhlavy doslo k zvySeniu celkového poétu T-
lymfocytov, monocytov a CD4+ buniek v krvi pokusnych zvierat
(Herreraakal., 2018).

Graf ¢.1,
(*P<0,05)

Porovnanie percentudineho zastdpenia lymfocytov
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Graf ¢.2, Porovnanie percentual neho zastUpenia subpopulécie T
lymfocytov (CD3+)
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Graf ¢.3, Porovnanie percentualneho zastipenia subpopulécie B
lymfocytov (CD21+)
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Graf ¢.4, Porovnanie percentudneho zastlipenia subpopulacie
pomocnych T lymfocytov (CD4+)

Th-Lym.,CD4+ (%)
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Graf ¢&.5, Porovnanie percentudineho zastUpenia subpopulécie
cytotoxickych T lymfocytov (CD8+)
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Graf ¢.6, Porovnanie pomerného zastUpenia CD4:CD8 subpopul &cii
T lymfocytov

CD4:CD8
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Pre komplexnejSie posudenie vplyvu pridavku prhlavy dvojdome;j
na imunitny systém prasiatok bola posudzovana a fagocytarna
schopnost’ fagocytov (Grafy 7 a 8). Hoci bolo v krvi pokusnych
prasiatok zistené vySSie percento fagocytov a rovnako g ich
pohlcovacia schopnost bola vysSia, tieto rozdiely neboli
signifikantné oproti kontrolnej skupine.

Dostupnych informécii o Stadiach, v ktorych by sa okrem inych
parametrov hodnotila aj Groven fagocytdézy v krvi prasiatok po
podavani prhl'avy dvojdomej v akejkol'vek forme, je pomerne malo.
Pre porovnanie, k zlepSeniu parametrov fagocytarng aktivity u
prasiatok doSlo po podévani pripravku s obsahom suSenych
rastlinnych extraktov z Cakanky obyc¢ajnej, Skumpy vlasatej a vratica
obycajného (Valchev a kol.,, 2009). Okrem zvySenia celkového
po¢tu leukocytov bolo pozitivne ovplyvnenie ukazovatel'ov
fagocytarnej aktivity pozorované g pri podavani akoholového
extraktu prhlavy brojlerovym kurCatdm (Sandru a kol., 2016).
Imunostimula¢ny efekt metanolového extraktu prhlavy dvojdome;j

sa prejavil u pstruha duhového taktiez zvySenou fagocytarnou
aktivitou (Bilen akal., 2015).

Graf ¢.7, Porovnanie fagocytéarne aktivity
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Graf ¢.8, Porovnanie pohlcovacej schopnosti fagocytov
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4. ZAVER

Z vysledkov nasho experimentu vyplyva, ze pridavok prhlavy
dvojdomej do kfmnych zmesi oSipanych mal mierne pozitivny vplyv
na pocet krvnych lymfocytov a fagocytarnu schopnost’ fagocytov.
Na podrobnejsie preskimanie imunomodulaéného ucinku prhlavy
ako pridavku do kimnych zmesi u prasiatok bude potrebné vykonat’
d’alsie stadie s pouzitim réznych koncentracii.
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